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The Library Committee shall divide the books and other 
articles belonging to the Libnury Into three classes, namely, 

(a) those which are not to be removed from the building; 

(b) those which mav be taken only by written permission 
of three members of the committee; (c) those which may 
circulate under the following rules. 

Members shall be entitled to take from the Library two 
folio or quarto volumes, or four volumes of lesser fold, upon 
having them recorded, and promising to make good any 
damage they sustain, while in their possession, and to re- 
place the same if lost, or pay a sum fixed by the Library 
Committee. 

No person shall lend any book belonging to the Institute, 
excepting to a member, under a penalty of one dollar for 
each offence. 

The Library Committee may allow members to take more 
than the allotted number of books upon a written applica. 
tion. 

No person shall detain any book longer than four weeks 
from the Library, if notified that the same is wanted by an. 
other member, under a penalty of five cents per day, and 
no volume shall be detained longer than three months at 
one time under the same penalty. 

The Librarian shall have power by order of the Library 
Committee to call in any volume after it has been retained 
by a member for ten days. 

On or before April fifteenth, all books shall be returned 
to the Library, and a penaltv of five cents per day shall be 
imposed for each volume detained. 

No book shall be allowed to circulate until one month after 
its receipt. 
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PREFACE 

The work usually undertaken in Arithmetic in the last year 
of the grammar school course is a general review of the sub- 
jects studied in the preceding grades and the study of those 
topics that have not been presented before. This book has 
been made to meet these requirements. Beginning with 
divisibility of numbers, the book contains a thorough review 
of all the subjects presented in the other books of the series. 
Then follows the study of partnership, ratio and proportion, 
involution, evolution, longitude and time, metric system, men- 
suration, and the elements of Algebra. 

The plan of the book differs materially from the other books 
of the series. The purpose for which it is made makes the 
topical arrangement necessary. Accompanying each topic will 
be found a sufficiently large number of examples and problems 
to illustrate the principles involved. The book also differs 
from the others in that it contains no oral work except on 
those pages devoted to Algebra. In view of the abundance of 
oral exercises contained in the preceding books, it is not so 
important that such exercises should be continued through 
this grade. But if teachers wish to continue the mental 
arithmetic in eighth grade classes, they will find it quite con- 
venient to make use of the oral pages found in the fifth, sixth, 
and seventh grade books. 

A little more of the formal work of Algebra is introduced 
into this book. The work begins here, as it does in the 
seventh grade book, with exercises that are intended to 
develop the idea of representing numbers by letters, the 
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meaning of the equation, and its application to the solution 
of problems. Following these pages will be found the treat- 
ment of the fundamental processes of addition, subtraction, 
multiplication, and division. Under each of these heads are 
enough examples to develop a good degree of skill in these 
algebraic processes. These pages also contain several exer- 
cises in finding the numerical value of algebraic expressions, 
which are given for the purpose of making clear the law of 
the algebraic notation and the signification of the coefficient 
and exponent. Here is about as much of Algebra as most 
teachers will think best to attempt in the grammar school 
course. Pupils who do this work intelligently will be well 
prepared to take up the academic course in Algebra. 

In the preparation of this book the author has received 
valuable assistance from F. E. Spaulding, Superintendent of 
Schools, Passaic, N. J. ; J. C. Lyford, Principal of Winslow 
Street School, Worcester, Mass. ; Charles L. Van Cleve, Super- 
intendent of Schools, Troy, Ohio ; and W. H. Baker, Instructor 
in Mathematics, State Normal School, San Jose, Cal., for which 
he desires to make grateful acknowledgment. 

G. E. A. 
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EIGHTH GRADE 

An Exact Divisor of a number is a number that is 
exactly contained in that number. 

A Prime Number is a number that has no exact divisors 
except itself and 1 ; as, 11, 17, 23, 29. 

A Composite Number is a number that has exact divisors 
besides itself and 1 ; as, 15, 18, 45, 63. * 

An Even Number is a number that is exactly divisible 
by 2. If even, the right-hand figure is even or 0. 

An Odd Number is a number that is not exactly divisible 
by 2 ; as, 7, 11, 19, 33. 

Any number is exactly divisible : 

By 3, if the sum of its digits is divisible by 3 ; as, 738, 
825, 804, 498, 888. 

By 4, if the number expressed by its two right-hand 
digits is divisible by 4 ; as, 728, 936, 760, 544. 

By 5, if its right-hand digit is 5 or ; as, 475, 730. 

By 6, if it is even and is divisible by 3 ; as, 534, 738. 
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By 8, if the number expressed by its 3 right-hand digits 
is divisible by 8 ; as, 24,720, 61,000, 23,048, 46,000. 

By 9, if the sum of its digits is divisible by 9 ; as, 603, 
828, 1008, 21,312, 73,306. 

FACTORING 

The Factors of a number are the exact divisors of it. 
All exact divisors of a number are factors of it. 

Prime Factors are factors that are prime numbers. 

The Common Prime Factors of numbers are the numbers 
that are exact divisors of each of them. 

Numbers are prime to each other when they have no 
common factor. 

TO FIND THE PRIME FACTORS 



2 


210 


2 


140 


2 


126 


2 


770 


3 


105 


2 


70 


3 


63 


5 


385 


6 


35 


5 


35 


3 


21 


7 


77 



2, 3, 6, 7 



2, 2, 6, 7 



7 11 

2, 3, 3, 7 2, 6, 7, 11 



The common prime factors of the numbers 210, 140, 126, 770, are 2 
and 7, for they are factors of each of them. 

Rule. — Divide the number by any prime number that 
is an exact divisor of it ; then divide the quotient^ if compos- 
ite^ by any prime number that is an exact divisor of it; 
and so on^ until the quotient is a prime number. The sev- 
eral divisors and the last quotient are the prime factors. 
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EXAMPLES 


IN 


FACTORING 




1. 272. 


2. 330. 




3. 1626. 


4. 1872. 


5. 693. 


6. 484. 




7. 2310. 


8. 1312. 


9. 441. 


10. 585. 




11. 1197. 


12. 3025. 



CANCELLATION 

Principle. — Dividing both dividend and divisor by the 
same number does not change the quotient. 

12)48 6 )24 4 )16 3 )12 

4 4 4 4 

By applying this principle in dividing the product of 
two or more numbers by a single number or the product 
of two or more numbers, the work is much shortened. 



(28 X 5)-^35 16 x 12^9 (28 x 27)^12 

4 5 4 7 9 

7 ^ ? 

Cancellation is the process of shortening division by 
rejecting equal factors from dividend and divisor. 

1. (45x68)-^(17xl6). 2. (90 x 55)-!- (27 x 25). 

3. (49 X 39)^(26 X 14). 4. (85 x 64)^(42 x 34). 

5. If 24 acres of land cost $258, what will 90 acres cost 
at the same price ? 

6. How many days will 150 bushels of oats last 8 horses, 
if each horse eats 10 quarts a day ? 

7. How many dozen eggs, at 18 cents a dozen, will pay 
for 450 pounds of sugar at 5 cents a pound ? 
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LEAST COMMON MULTIPLE 

A Multiple of a number is a number that is exactly 
divisible by that number. 35, 60, and 85 are multiples 
of 5. 28, 42, 49, 66, and 63 are multiples of 7. 

A Common Multiple of numbers is a number that is 
exactly divisible by each of them. 70 is a common multi- 
ple of 5 and 7. 36 and 60 are common multiples of 3 
and 4. 

The Least Common Multiple of numbers is the smallest 
number that is exactly divisible by each of them. 90 is 
the least common multiple of 6, 9, and 10. 

From the definitions of multiple and least common 
multiple these principles are evident. 

Principles. — A multiple of a number contains all the 
prime factors of that number. 

The least comrrwn multiple of several numbers contains 
only the prime factors of all the numbers. 



30 


40 


42 


60 


70 


105 


15 


20 


21 


30 


35 


105 


3 


4 


21 


6 


7 


21 


3 


4 


3 


6 


1 


3 


1 


4 


1 


2 


1 


1 



Dividing these numbers by any prime number that is 
an exact divisor of two or more of them and continuing 
the process until the quotients are prime to each other, 
the several divisors and final quotients represent all the 
prime factors of the numbers. Hence their product, 840, 
is the least common multiple of the numbers. 
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EXAMPLES IN LEAST COMMON MULTIPLE 

1. 10, 64, 96. 2. 315, 420. 3. 48, 60, 180. 

4. 60, 70, 96. 5. 660, 616. 6. 22, 66, 164. 

7. 36, 40, 48. 8. 432, 936. 9. 36, 42, 126. 

10. 63, 81, 126, 136. u. 16, 20, 48, 15, 60. 

12. 12, 24, 108, 192. 13. 20, 45, 35, 28, 40. 

14. 66, 99, 136, 168. 15. 18, 27, 21, 36, 63. 

16. 32, 64, 112, 160. 17. 12, 15, 20, 28, 35. 

GREATEST COMMON DIVISOR 

A Common Divisor of numbers is a number that is an 
exact divisor of each of them. 

The Greatest Common Divisor of numbers ii^ the largest 
number that is an exact divisor of each of them. 

Principle. — The greatest common divisor of numbers is 
the product of their common factors. 



GREATEST COMMON DIVISOR BY FACTORING 



2 
3 



42 2 



21 5 



70 2 



35 7 



154 2 



77 7 



182 



91 



7 7 11 13 

2, 3, 7 2, 5, 7 2, 7, 11 2, 7, 13 

The numbers, 42, 70, 154, 182, have the common fac- 
tors, 7 and 2 ; hence 7 x 2, or 14, is their G. C. D. 
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1. Find the greatest common divisor of 169 and 195. 
Of 187 and 418. Of 433 and 977. Of 521 and 971. 

2. Find the greatest common divisor of 120, 210, and 
345. Of 352, 672, and 992. Of 316, 360, and 432. 

GREATEST COMMON DIVISOR BY DIVISION 

When the numbers cannot be factored readily by in- 
spection, the greatest common divisor is*found by the 
method of continued division. This method of finding 
the greatest common divisor is based on these principles : 

Principles. — A divisor of any number i% a divisor of 
any multiple of that number. 

A common divisor of two numbers is a divisor of their 
sum and also of their difference. 

Find G. C. D. of 1134 and 1386. Of 1815 and 3465. 

1134)1386(1 1815)3465(1 
1134 1816 

252)1134(4 1650)1815(1 

1008 1650 

126)252(2 165)1650(10 

252 1660 

126 is the G. C. D. 165 is the G. C. D. 

Rule. — Divide the greater number by the less ; divide 
the last divisor by the last remainder^ until there is no re- 
mainder. The last divisor is the greatest common divisor. 

EXAMPLES 

1. 768, 5184. 2. 2041, 8476. 3. 1197, 2375. 
4. 630, 1386. 5. 3768, 3596. 6. 1479, 4959. 



EIGHTH GRADE 699 

1. Find the smallest number that is exactly divisible 
by 338, 364, and 448. 

2. How many times is the greatest common divisor of 
48, 60, and 180 contained in their least common multiple? 

3. How long is the shortest piece of wire that can be 
cut without waste into pieces 16, 18, or 22 ft. long ? 

4. Find the smallest sum that could be exactly expended 
in purchasing cows at $ 24, $ 27, $ 32, $ 36, or $ 56 apiece. 

5. A merchant wishes to buy hats at $ 3, $ 4, $ 5, and $ 6 
apiece and to expend the same sum for each kind. What 
is the smallest sum that he can invest in the purchase ? 

6. A grocer wishes to buy tea at 56, 63, and 72 cents 
a pound and to expend the same sum for each kind. 
Find the least number of pounds he can purchase. 

7. A man has two farms containing 78 acres and 324 
acres respectively. Into how many equal fields can he 
divide them and have the fields as large as possible ? 

8. A man has four lots which are 120, 420, 600, and 
900 ft. wide respectively. What is the least number 
of lots of equal width into which he can divide them? 

9. The sides of a garden are 168, 182, 252, and 
280 ft. respectively. Using as long boards as possible, 
how many will it take for a fence 4 boards high? 

10. A farmer has 260 bushels of rye, 384 bushels of 
oats, and 416 bushels of wheat. Find the least number of 
bags of equal size in which he can take the grain to market. 

11. A merchant has three kinds of tea ; 60 pounds of 
the first, 75 pounds of the second, and 100 pounds of the 
third. Find the least number of equal packages into which 
he can put it without mixing the different kinds of tea. 
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FRACTIONS 

A Fraction of anything is one or more of the equal parts 
into which it is divided. 

If anything is divided into 3 equal parts, the parts are thirds; if 
anything is divided into 4 equal parts, the parts are fourths ; if anything 
is divided into 5 equal parts, the parts are fifths ; and so on. 

To express a fraction of anything, it is necessary to use 
one number to denote how many of the equal parts are 
thought of, and another number or word to denote into 
how many equal parts it is divided. 

The Numerator is the number that denotes how many of 
the equal parts are thought of. 

The Denominator is the number that denotes the name of 
the equal parts into which anything is divided. 

Principles. — Dividing the numerator by any numher 
divides the fraction by that number. 

When we divide the numerator, we divide the number of equal parts 
while the magnitude of the parts remains the same. 

Dividing the denominator by any number multiplies the 
fraction by that number. 

When we divide the denominator, we increase the magnitude of the 
equal parts while the number of parts remains the same. 

Dividing the numerator and denominator by the same 
number does not change the value of the fraction. 

Since dividing the numerator divides the fraction and dividing the 
denominator multiplies the fraction, when we divide both by the same 
number, we first divide the fraction and then multiply it by the same 
number, and the value of the fraction is not changed. 

Reduction of Fractions is the process of changing their 
form without changing their value. 
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REDUCING FRACTIONS TO LOWEST TERMS 

A fraction is reduced to its lowest terms when the 

m 

numerator and denominator are prime to each other. 

Rule. — Divide the numerator and denominator by their 
greatest common factor. 

examples 

*• M' f I. H' 5. H, II, ^. 6. ^, If, ^. 

•>• M. M' If 8- M' M' fi- »• ff' M' ft- 

A Proper Fraction is a fraction whose numerator is less 
than the denominator. 

An Improper Fraction is a fraction whose numerator 
equals or exceeds the denominator. 

A Mixed Number is a whole number and a fraction 
written together. 

REDUCING FRACTIONS TO WHOLE OR MIXED NUMBERS 

Rule. — Divide the numerator hy the denominator. 

EXAMPLES 
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REDUCING MIXEP NUMBERS TO IMPROPER FRACTIONS 

4|=¥ 3|=ivi ^=s^ ^=^ 

Rule. — Multiply the denominator of the fraction by the 
whole number^ to the product add the numerator of the frac- 
tion^ and write the sum over the denominator, 

EXAMPLES 

1. 14f, 17f, 19f 2. 15|, 18|, 20f 3. 16f, 13f, 17f 
4. 19|, 20f, 16|. 5. 14|, 13f 15|. 6. 18f, 19|, 17f 

REDUCING FRACTIONS TO A COMMON DENOMINATOR 

Principles. — Multiplying the numerator by any num- 
ber multiplies the fraction by that number. 

When we multiply the numerator, we multiply the number of equal 
parts while the magnitude of the parts remains the same. 

Multiplying the denominator by any number divides the 
fraction by that number. 

When we multiply the denominator, we diminish the magnitude of the 
equal parts while the number of parts remains the same. 

Multiplying numerator and denominator by the same num- 
ber does not change the value of the fraction. 

 

Since multiplying the numerator multiplies the fraction and multiply- 
ing the denominator divides the fraction, when we multiply both by the 
same number, we first multiply the fraction and then divide it by the 
same number, and the value of the fraction is not changed. 
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Rule. — Find the least common multiple of the de- 
nominators. Divide the least common multiple by the 
denominator of each fraction^ and multiply numerator and 
denominator of the fraction by the quotient. 

EXAMPLES 



^' f' h h- 


2- i' 1^2' H- 


3- f'H'M- 


*• f» f' A- 


5- h H' H- 


6- i if' M- 


•'- h h \h 


®' i' ii' A- 


9- f ii. H- 



ADDITION OF FRACTIONS 

Fractions can be added and subtracted only when they are 
like equal parts^ and they eatress like equal parts only when 
they have a- common denominator. 

6i=6^ 6^=6^ ^=m 

12^ 16H 192^ 

EXAMPLES 

1. 4| + 7f + 9J. 2. 7f + 5|. 3. 5f + 6J + 3|. 

4. 8| + 7f + 4f. 5. 9| + 4f. 6. 9f + 8| + 6|. 

7. 7i+9f+8|. 8. 6f+8|. 9. ^+^+^. 
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SUBTRACTION OF FRACTIONS 



^=^ 




H= 


= 9A 8§ = 


^8H 


9| = 9A 


^=^ 




2| = 


= 2^ 4| = 


4if 


3f=3H 


H 






6^ 

EXAMPLES 


3H 


5H 


1. 9J- 


-4f 




2. '8^ - 3f 




3. 7f-2J. 


4. 9i- 


-4f. 




5. 9J-4f 




6. 8f-3i. 


7. 6J- 


-2J. 




8. 7J-3|. 




9. 8f-2f. 


10. 6f- 


- 2| + 6|. 


11. 9J-4|. 


12. 


8 J _ 3f + 6^. 


13. 8J- 


-^+^. 


14. 8i-4f. 


15. 


9f - 5| + 4f . 



MULTIPLICATION OF FRACTIONS 

Multiplying the numerator multiplies the number of equal parts while 
the magnitude of the parts remains the same, and dividing the denomina- 
tor increases the magnitude of the equal parts while the number of parts 
remains the same. Hence the following principle : 

A fraction is multiplied hy an integer hy multiplying the 
numerator or dividing the denominator. 



EXAMPLES 

1. I X 7. 2. ^ X 4. 3. ^ X 3. 4. \\ X 5. 

5. I X 6. 6. ^1^ X 6. 7. I X 7. 8. \l X 8. 

9. A merchant sold f of a yard of ribbon to each of 18 
ladies. How many yards did he sell to all ? 
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12? 7§ 4| 6| 4f 

4 9.5 8 3 



50| 69 23| 54 14J 



EXAMPLES 



1. 7f X 4. 


2. 8| X 8. 


3. 5f X 7. 


4. 9f X 9. 


5. 6f X 6. 


6. 7| X 8. 


7. 8f X 3. 


8. 7| X 4. 


9. 9| X 7. 


1 


12 X 1 means, find | of 12. 





3 fourths of a number is 3 times 1 fourth of the number 
or 1 fourth of 3 times the number. In either case the 
product of the whole number and numerator is divided by 
the denominator. Hence cancellation may be applied. 

12 X I = 9. 5 X f = 3|. 4 X I = IJ. 14 X I = llf . 



EXAMPLES 

1. 54 X f. 2. 45 X f . 3. 33 x |. 4. 44 x f . 

5. 34 X |. 6. 45 X |. 7. 28 x f . 8. 38 x f 

9. 46 X f 10. 28 X f . u. 42 x f 12. 75 x f . 



12 


6 


9 


8 


10 


: ^ 


7| 


H 


8| 


7f 


68 


46J 


43i 


70 


74f 


1. 38 X 6|. 




2. 33 X 8f . 




3. 51 X 5^. 


4. 64 X 9|. 




5. 63 X 7|. 




6. 56 X 6f . 


7. 56 X 5f 




8. 75 X 9f . 


/• 


9. 46 X 8f 
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^ X f means, find f of |. 

Since J of i is -j*^, f of ^ is 2 times ^, or ^. The 
fractional part of ^ is found by dividing the product of the 
numerators by the product of the denominators, in which 
process cancellation may be applied when there are com- 
mon factors in numerators and denominators. 

|xf=i. Jxi=:^. ixf=i. txJ = ^B^. 

EXAMPLES 
1. i X f . 2. 3| X 8^. 3. if X i. 4. 4^ X 2f . 

5. I X |. 6. 5| X If 7. fl X f 8. 5f X 2f 

9. f X |. 10. 8f X 6f . 11. If X f 12. 5f X 6f . 

DIVISION OF PEACTIONS 

I -f- 3 means, find J of |. 
Since | -*- 3 means J of |, it may be written | x ^. 
i-^3 = ix J |^4 = |xi i-^3 = ixi 

EXAMPLES 

1. f -^-S. 2. ^-i-5. 3. I -+-6. 4. II -+-7. 

5. f ^- 4. 6. ^ -^ 9. 7. I ^ 8. 8. 4f -f- 6. 

9. 1-4.6. 10. f|-^8. ' u. f-f-6. 12. "11-*- 5. 

13. A man bought a farm for $4650, which was f of 
his money. How much did he have left? 

14. A man sold a house for $ 6260 and lost | as much 
as it cost. Find the cost and the loss. 
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In dividing a mixed number by a small whole number, do not reduce 
the mixed number to an improper fraction. 



3)146i 
48| 


4)135i 5)142* 
33| 28^ 


8)206J 
68| 




EXAMPLES 






1. 136J^3. 


2. 257f-t-4. 




3. 287f-i-5. 


.4. 173| + 4. 


s. 218f-i-6. 




6. 234f + 8. 


7. 394f-!-7. 


8. 273^ -i- 8. 




9. 246f-!-9. 



4 -i- J means, find how many J in 4. 

To find how many 3 in. in 4 ft., we change 4 ft. to inches and divide 
the number of inches by 3. To find how many 8 cents in $ 6, we change 
$ 6 to cents and divide the number of cents by 8. To find how many 
2 thirds in 4, we change 4 to thirds and divide the number of thirds by 2. 



4^1 = 12-5-2 
7^1 = 28-5-3 



1^1=6-^2 
1^1 = 9-^8 



9-5-11 = 27-^-5 

7-5-11 = 28-5-7 



Each result is obtained by changing dividend and divisor to like frac- 
tional parts and dividing the first numerator by the second. 

In all cases the result may he obtained by inverting the 
divisor and proceeding as in multiplication. 





EXAMPT.KS 




1. 9| -J- 3|. 


2. 4|h-2|. 


3. ^■^^. 


4. 6fH-2|. 


5. ^^^. 


6. ^^^. 


7. 8f-i-5f 


8. 9|-^2f 


9. ^■^^\. 
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1. A farmer sold | of his oats and had 495 bushels 
left. How many bushels did he sell ? 

2. 5J-2f + 5|. 3. 7t + 8|. 4. 3i + 5|-3f. 

5. If 2 ninths of a piece of land is worth $656, how 
much is ^ of the remainder worth ? 

6. 8J + 7f-6|. 7. 8|-4f 8. 4f-2| + 6f 

9. A farmer sold sheep at $3| a head, receiving $150 
for them. How many did he sell ? 

10. 5|^l|-2f. 11. 5f-2f. 12. 8J-3fxlJ. 

13. If it takes 5^ yards of cloth for one suit of clothes, 
how many yards will make 9 suits ? 

14. 9J-7|-^4J. 15. 178f^5. 16. 8| + 6f x4f 

17. A merchant sold 26| yards of lace in equal parts 
to 5 ladies. How many yards did each buy ? 

18. 9|-2f x2J. 19. 43f x40. 20. 8f^2f-lf. 

21. A man received $ 38 for ^ of his berries at 8 cents 
a quart. How many quarts did he have left ? 

22. 6f -8- 7 J - 4|. 23. 86x50|. 24. 9^ - 3| - 2|. 

25. A clerk spends i 700 a year and has ^ of his salary 
left. How much of his salary does he save ? 

26. 21f + 8| -5- 2f - 14f . 27. 4^xH-8f-5-2f 

28. A man sold 75 acres of land for $ 6375 and lost ^ 
as much as it cost. Find the cost per acre. 

29. A man sold ^ of his wheat to one man, ^ to another, 
and had 168 bushels left. How much did he sell ? 

30. A man sold 1 fifteenth of his wheat for $85.65. 
At the same price, how much is half the remainder worth ? 
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DECIMALS 

When anything is divided into tenths, hundredths, 
thousandths, ten-thousandths, hundred-thousandths, or 
millionths, the parts are called decimal parts. 

A Decimal Fraction, or Dedmal, is one or more of the 
equal decimal parts of anything. 

Ill = 100 + 10 + 1 

The first 1 at the right of 111 denotes 1 ; the second, 
10 ; the third, 100. Each 1 therefore denotes 1 tenth of 
the value of the 1 next at the left. If we place a period, 
called the decimal pointy after the first 1, a 1 immediately 
at the right of the decimal point denotes 1 tenth; the 
next 1, 1 tenth of 1 tenth, or 1 hundredth; the next 1, 
1 tenth of 1 hundredth, or 1 thousandth; etc. The figures 
at the right of the decimal point are called decimal places. 
We see therefore that the first decimal place expresses 
tenths; the second, hundredths; the third, thousandths; 
the fourth, ten-thousandths; and so on. 

A Mixed Decimal is a whole number and a decimal 
written together. 

Read and only at the decimal point 

Read: 4.6 17.005 208.065 600.06 8025.008 

A Complex Decimal is a decimal with a common fraction 
written at its right. 

Read: .15f .^ .008f .06^ .0009| 

To write decimals, it is only necessary to remember 
that one decimal place expresses tenths ; two places, hun- 
dredths; three places, thousandths; four places, ten- 
thousandths ; five places, hundred-thousandths ; etc. 
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A=^ •7 = .70 W\j\ = -i¥ir .130 = .13 

Principle. — Annexing ciphers to a decimal does not 
change its value; and conversely^ rejecting ciphers from 
the right of a decimal does not change its value. 



REDUCING DECIMALS TO COMMON FRACTIONS 

•24 = ^ = A .85 = T^ = J^ .38 = ^ = ^^ 

Rule. — Express the decimal in the form of a common 
fraction and reduce it to its lowest terms. 

1. Reduce to eommon fractions : .18, .425, .025, .0125. 

2. Reduce to common fractions: .26, .345, .072, .0075. 

3. Reduce to common fractions : .85, .175, .008, .0625. 

REDUCING COMMON FRACTIONS TO DECIMALS 

8^ 8 x4 ^ 32 ^ 32 37 ^ 37 xH ^ m ^ qaqi 
25 25x4 100 * 750 750 x IJ 1000 * ^ 

Rule. — Multiply both terms of the fraction by a number 
that unll make the denominator a power of 10 and express 
the result in the decimal form. 

If the denominator of the fraction is expressed by two figures, reduce 
the fraction to hundredths ; if it is expressed by three figures, reduce the 
fraction to thousandths ; if it is expressed by four figures, reduce the 
fraction to ten-thousandths; etc. 

1. Express in the decimal form : ^, ^^, ^^, ^j^^. 

2. Express in the decimal form : ^, ||, ^^, -^V* 

3. Express in the decimal form : ^, ^, ^^, ^^^. 
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When it is difficult to determine what number will reduce the fraction 
to hundredths, thousandths, or ten-thousandths, the fraction may be 
reduced to a decimal by the following: 

Annex ciphers to the numerator and divide hy the denomi- 
nator^ and from the right of the quotient point off as many 
decimal places as ther,e are ciphers annexed. 

1. Express in the decimal form : ■^, ||^, -^^ -^tZ' 

2. Express in the decimal form : ^, H, ^^, y^^^ . 

ADDITION AND SUBTRACTION OF DECIMALS 

To add and subtract decimals, write units of the same 
order in a column and proceed as with whole numbers. 



2.45 


42.7 


5.5 


126.75 


36.136 


1.7 


6.25 


45.68 


40.6 


142.023 


5.06 


38.075 


286.375 


7.135 


65.009 



9.21 87.025 337.555 173.485 243.168 

1. Add 8,35, 57.045, 8.6, .625, 65.8, 584.87, and 8.42. 

2. Add 85.7, 648.85, 8.4, 68.3, 7.65, 42.125, and 88.6. 

3. Add 235.007, 68.94, 7.6, 28.4, 7.36, 75.2, and 7.34. 



8.64 


45.6 


602.4 180.05 246.008 


3.8 


9.125 


48.625 24.075 26.125 


4.84 


36.475 


463.775 155.976 220.883 


1. 


8.24-5.075. 


2. 36.5-9.65. 3. 32.015-6.4. 


4. 


52.4-18.85. 


s. 61.06-7.5. 6. 40.6-5.046. 


7. 


60.2 - 8.405. 


8. 80. 6 -.875. 9. 50. 06 -.486. 
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MULTIPLICATION OF DECIMALS 

5.38 X 12 means, find 12 times 5.38. 
1. 5.38x12. 2. .446x24. 3. .075x48. 



5.38 
12^ 

10.76= 2 times 5.38 
53.8 =10 times 5.38 
64.56 = 12 times 5.38 



.446 
24 

1.784= 4 times .446 

8.92 = 20 times .446 

10.704 = 24 times .446 



.076 

48 

.600 
3.00 
3.600 



Be careful to place the decimal point in each partial product and in 
the final result immediately after writing tenths. 



1. 465.8x26. 

# 

4. 73.47x35. 
7. 8.276x45. 



2. 7.643x34. 
5. 581.7x56. 
8. 86.75x48. 



3. 57.38 X 46. 
6. 74.35x64. 
9. 4.548x75. 



844 X .8 means, find -^ of 844. 
1. 844 X .8. 2. 63.5 x .7. 3. 9.65 x .9. 



8 



6.35 = A of 63.5 

7 



675.2 = A of 844 

1. 687.6 X. 8. 
4. 456.5 X .4. 



44.45 = A of 63.6 

2. 67.59 X. 6. 
5. 59.68 X. 9. 



.965 
9 

8.685 

3. 9.457 X .7. 
6. 8.775 X .8. 



4625 X .06 means, find j^ of 4625. 
1. 4625 X .06. 2. 386.5 x .07. 3. 69.75 x .08. 



46.25 = TiTy of 4625 

6 



3.865 = tJtj of 386.6 

7 



277.50 = tJtj of 4625 



27.055 = Tfc of 386.5 



.6975 

8 

5.5800 
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1. 674.8 X .07. 2. 5.376 x .24. 3. 845.7 x .008. 

4. 93.65 X. 36. 5. 87.5 X. 108. 6. 63.75 x .048. 

7. 8.125 X. 84. 8. 76.45 X. 56. 9. 9.248 x .875. 

1.6 = ^ 4.05 = ^ 8.006 = 1^ 

1. 48.2x1.6. 2. 321.5x4.05. 3. 2124x3.006 

4. 82 = A o* 48.2 3. 215 = Tk of 321. 5 2. 124 

16 405 3006 



28.92 16.075 12.744 

48.2 1286.0 6372. 

77.12 = i« of 48.2 1302.075 = tt8 of 321.5 6384.744 

1. 65.8 X 8.6. a. 465.7 x 3.25. 3. 734.6 x 2.106. 
4. 7.36x4.5. 5. 63.98x5.36. 6. 57.48x4.375. 
7. .875x8.4. 8. 9.465x7.28. 9. 8.875x7.384. 

DIVISION OF DECIMALS 

25.5 -^ 15 means, find ^ of 25.5. 

25.5(15^ 2778.4(46 3.9(15 .884(26 

15 1.7 276_ 60.4 3_0.26 78 .034 

10 5 18 4 90 104 

10 5 18 4 90 104 

Pupils should be very caieful to place the decimal point in the quotient 
after using the unit figure of the dividend. 

1. 329.35-!- 7. 2. 1450.8^-18. 3. .68496 + 8. 

4. 7.178 -H 36. 5. 289.92 + 48. 6. 11.31 + 26. 

7. 991.2 + 14. 8. 1.7204 + 34. 9. 547.4 + 68. 
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In dividing by a decimal, we fint reduce dividend and 
divisor to the smallest decimal unit in the divisor, and 
then divide the number of decimal units in the dividend 
by the number of like units in the divisor. 

68.64 + 2.4. 15.3 + 4.08. 357 + 2.04. 313 + 5.008. 



686.4(24 
48 28.6 

206 
192 



1530(408 
1224 3.75 

3060 • 
2856 



35700(204 
204 175 

1530 
1428 



313000(5008 
30048 62.6 

12520 
10016 



14 4 


2040 


1020 


25040 


14 4 


2040 


1020 


25040 


1. 122.5 + 2.8. 


2. 


23.4 + 6.24. 


3. 262.8 + 7,008. 


4. 11.04 + 6.4. 


5. 


39.9 + 4.75. 


6. 99.13 + 1.724. 


7. 8.145 + 7.5. 


8. 


91.8 + 4.25. 


9. 7.615 + 1.875. 



1. A man raised 1275 quarts of berries and sold .84 of 
them. How many quarts did he have left ? 

2. A man had $8500. He bought a farm and had .16 
of his money left. Find the cost of the farm. 

3. A man sold .65 of his wheat and had 294 bushels 
left. How many bushels did he raise ? 

4. A man bought .8 of a ton of coal for $4.40. At the 
same price, what would 5.45 tons cost ? 

5. A lady spent .38 of her money for a cloak that cost 
$ 95. How much money did she have left ? 

6. If a man receives $ 2.80 for .8 of a day's work, how 
much will he receive, if he works 12.4 days ? 
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When one of two numbers is a certain fractional part of 100 or of 
1000, of $ 1 or of $ 10, the product of the two numbers is more easily 
determined than by the usual process of multiplication. 

26 =1 of 100. 76 =?oflOO. 12| = |oflOO. 

87^ = * of 100. ^2i = I of 100. 87| = | of 100. 

100 X 28 = 2800, hence 25 x 28 = J of 2800, or 700. 
1. 25x24. 2. 12^x32. 3. 37^x28. 

4. 75x36. 5. 62^x28. 6. 87^x48. 

7. 25x26. 8. 12^x36. 9. 37^x64. 

9.26 = $7* $.76 = 92* ^*^^2~^8* ^*^^«~^g* 

$1 X 96 = f 96, hence t.l2J x 96 = | of *96, or $12. 
1. i.25 X 24. 2. |.12| X 48. 3. 1.37^ x 24, 

4. $.75x32. 5. $.62^x32. 6. |.87Jx48. 

7. $.25x27. 8. $.12^x36. 9. $.87| x 56. 

126 = I of 1000. 260 = ^ of 1000. 376 = | of 1000. 

56 X 1000 = 56,000, 56 x 625 = f of 56,000, or 35,000. 
1. 125x24. 2. 250x28. 3. 375x32. 

4. 625 X 48. 5. 750 x 32. 6. 375 x 56. 

7. 125x64. 8. 375x56. 9. 625x72. 

$1.26 = I of $10. $ 2.60 = ^ of $ 10. $8.76 = 1 of $10. 

$10 X 56 = $560, $ 3.75 x 56 = | of $560, or $210. 
1. $1.25x24. 2. $2.50x48. 3. $3.75x32. 

4. $6.25x48. 5. $7.50x32. 6. $8.75x56. 

7. $1.25x36. 8. $2.50x26. 9. $3.75x64. 
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COST BY THE 100, 1000, OR TON 

If 100 lb. of beef cost $8.60, 1 lb. costs 1 hundredth of 
18.60, or 1.086, and 875 lb. cost 

$.086x875 = 175.25 

If 1000 ft. of lumber cost $24, 1 ft. costs 1 thousandth 
of $24,^ or $.024, and 8475 ft. cost 

$.024x8475 = $203.40 

A man bought lumber at $28 per M, paying $234.50 
for it. How many feet did he buy ? 1 ft. cost $.028. 

$234.50 -$-$.028 = 8375 

At $15 a ton, 1000 lb. of hay cost $7.50, and 1 lb. costs 
1 thousandth of $ 7.50, or $.0075. 9480 lb. cost 

$.0075x9480 = $71. 10 

A man bought hay at $16 a ton, paying $75 for it. 
How many pounds did he buy? 1 lb. cost $.008. 

$75 -i- $.008 = 9375 

1. Find the cost of 1365 pounds of beef at $ 6 per C. 
At $ 9 per C. At $ 6.75 per C. 

2. Find the value of 6745 feet of lumber at $12 per M. 
At $ 16 per M. At $ 14.50 per M. 

3. Find the value of 5760 feet of lumber at $18 per M. 
At $15.75 per M. At $16.75 per M. 

4. Find the cost of 8275 pounds of coal at $ 6 a ton. 
At $ 7 a ton. At $ 8 a ton. At $ 5.80 a ton. 

5. Find the value of 9340 pounds of hay at $12.75 per 
ton. At $ 16.25 per ton. At $ 18.50 per ton. 
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6. At 18.80 per thousand, how many brick can be 
bought for 183.88? 

7. At $ 6.45 a hundred, how many pounds of beef can 
be bought for 1 96.46? 

8. A man bought 4 tons 8 cwt. 85 lb. of coal at f 5.75 
a ton. What did it cost ? 

9. A builder paid 1416.40 for lumber at 1 24 a thou- 
sand feet. How many feet did he buy ? 

10. Find the value of 12,780 feet of lumber at 1 17 per 
M. At f 25 per M. At $ 28 per M. 

u. A man sold 6 tons 17 cwt. 60 lb. of straw at $9.75 
a ton. What did he receive for it ? 

12. Find the value of 13,740 pounds of hay at $15 a 
ton. At $ 18.50 a ton. At $ 19 a ton. 

13. A man sold hay at $13.50 a ton, receiving $116.10 
for it. How many pounds did he sell ? 

14. Find the value of 14,360 pounds of hay at $11 a 
ton. At $ 12.75 a ton. At $ 14.50 a ton. 

15. Find the cost of 7340 feet of lumber at $18.75 
per M. At $ 24.25 per M. At $ 26.75 per M. 

16. Find the value of 6 loads of hay, the average weight 
being 2160 pounds, at $15.80 a ton. 

17. A farmer sold 8 tons 13 cwt. 80 lb. of hay at 
$ 13.75 a ton. What did he receive for it ? 

18. A man received $79.20 for 8 loads of hay at $9 a 
ton. Find the average weight of the loads. 

19. A man bought lumber at $ 28 a thousand feet, pay- 
ing $ 251.02 for it. How many feet did he buy ? 

20. A dealer sold 16 bales of hay averaging 185 pounds 
at 85 cents per C. How much did he receive for it ? 
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BOARD MEASURE 

Lumber is usually bought and sold by the thousand 
feet; that is, a thousand board feet. 

A Board Foot of lumber is a piece 1 foot square and 1 
inch thick, or its equivalent. 

Note. — In measuring boards less than 1 inch thick, a board foot is a 
piece 1 foot square without regard to thickness. 

Rule. — Multiply the length in feet by ike width in feet 
and that product by the thickness in inches. 

Note. — In computing board measure,' take no account of the thickness 
when it is less than 1 inch. 

How many board feet are there in 75 joists 24 feet long, 
10 inches wide, and 3 inches thick? 

24 xfx3x 76 = 4500. 

When lumber is 8" by 1 J", 6" by 2", or 4" by 3", the number of board 
feet in each piece is the same as the number of feet in length ; when lum- 
ber is 12" by 2", 8" by 3", or 6" by 4", the number of board feet in each 
piece is twice as many as the number of feet in length ; when lumber is 
12" by 3", 9" by 4", or 6" by 6", the number of board feet in each piece 
is three times as many as the number of feet in length ; etc. 

1. How many board feet are there in 85 joists 30 ft. by 
10 in. by 3 in.? . ' 

2. How many board feet are there in 75 pieces of 
lumber 24 ft. by 5 in. by 4 in. ? 

3. At $ 16 per M, what is the value of 185 planks 18 ft. 
long, 8 in. wide, and 2 in. thick ? 

4. At $28 per M, what is the value of 55 pieces of 
lumber 30 feet long and 8 inches square ? 

5. How many board feet are there in 84 pieces of 
lumber 24 feet long and 15 inches square at the ends ? 
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CARPETING 

Caipetiiig is sold by linear measure. It is cut into 
strips, and these are sewed together. The number of 
yards required for a room is the combined length of all 
the strips. In matching the pattern, it is nearly always 
necessary to cut all the strips, except the firsts longer than 
the dimension of the room. Besides this waste in match* 
ing the pattern, it is often necessary to buy part of a strip 
more than is needed. For example, if five strips and part 
of another are needed, six strips must be bought. 

If the strips are to riln lengthwwe^ we determine the 
number of strips to be bought by dividing the width of 
the room by the width of the carpet. The length of the 
first strip cut is the length of the room, and the length of 
each of the other strips is the length of the room plus the 
waste in matching. 

How many yards of carpet 27 in. wide will be required 
for a room 15 ft. 6 in. long and 18 ft. wide, if the strips 
run lengthwise and there is a waste of 9 in. on each strip 
except the first in matching ? 

27 in. = 2.25 ft. 13 -!- 2.25= 5 + 6 strips. 

1 strip 15' 6" 

5 strips, each 16' 3" . . . 81' 3" 

The sum of the 6 strips is 96f feet, or 32J yards. 

If the strips are to run across the room, we determine 
the number of strips to be bought by dividing the length 
of the room by the width of the carpet. 

15.5 -«- 2. 25 = 6 -h 7 strips. 

1 strip ..... 13' 

6 strips, each 13' 9" . . . 82' 6" 
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1. How many yards of carpet 1 yd. wide will be re- 
quired for a room 17 ft. 4 in. by 14 ft. 10 in., if the strips 
run lengthwise and there is a waste of 6 in. on each strip 
except the first in matching ? How many yards will be 
required, if the strips run across the room ? 

2. How many yards of carpet 27 in. wide will be re- 
quired for a room 16 ft. 9 in. long and 15 ft. wide, if the 
strips run lengthwise and there is a waste of 10 in. on 
each strip except the first in matching ? How many yards 
will be required, if the strips run across the room ? 

3. How many yards of carpet 27 in. wide will be required 
for a room 22 ft. 9 in. by 17 ft. 8 in., if the strips run 
lengthwise and there is a waste of 8 in. on each strip 
except the first in matching ? How many yards will be 
required, if the strips run across the room ? 

4. At $45 per M, what is the value of 26 pieces of 
lumber 24 feet long and 18 inches square? 

5. How many feet of lumber will board up to the eaves 
the sides and ends of a barn 78 feet long and 38 feet wide, 
if the barn is 22 feet high to the eaves ? 

6. At $S5 per C for the posts and $26 per M for the 
boards, what will it cost to build a fence four boards high 
around a rectangular field 64 rd. by 48 rd., setting the 
posts 8 feet apart and using boards 10 in. wide ? 

7. A man built a close board fence 48 rods long and 4 
feet high. The boards were in an upright position and 
were nailed to two scantlings 4 by 2 inches, and the posts 
were set 8 feet apart. If he paid f 32 per C for the posts, 
$18 per M for the scantlings, and $24 per M for the 
boards, what did all the material for the fence cost? 
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CAPACITY OP CISTERNS 

Since a gallon contains 231 cubic inches, the capacity of 
a cistern may be determined by finding the cubic contents 
in cubic inches and dividing the result by 231. A more 
convenient method is to multiply the cubic contents in 
cubic feet by 7.5 and subtract from the result ^ of j^^ of 
itself. This method will give the capacity of a large 
cistern correct to a very small fraction of a gallon. 

How many gallons will a cistern hold that is 16 feet 
long, 7 feet wide, and 6 feet deep ? 

16x7x6x7.5 = 5040 

j^ of 5040 = 50.4 

5040 - J of 50.4 = 5027.4 

The capacity as determined by the longer process is 6026.0 gallons, 
which is .5 of a gallon less than the first result. 

To find the capacity of a cistern in barrels of 31J 
gallons, divide the number of cubic feet by 4.21. 

1. How many barrels of water will a cubical cistern 
hold that is 12 feet deep ? 

2. Find the capacity in gallons of a cistern 8 feet square 
and 5 feet 6 inches deep. 

3. Find the capacity in gallons of a cistern 8 feet long, 
6 feet wide, and 4 feet 6 inches deep. 

4. How many gallons of water will a cistern hold that 
is 12 feet long, 7 feet wide, and 6 feet deep ? 

5. Find the capacity in gallons of a cistern that is 13 
feet square and 7 feet 6 inches deep. 

6. How many gallons will a cistern hold that is 14 ft. 
6 in. long, 7 ft. 4 in. wide, and 5 ft. 3 in. deep ? 
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CAPACITY OF BINS 

Since a bushel contains 2150.42 cubic inches, the ca- 
pacity of a bin may be determined by finding the cubic 
contents in cubic inches, and dividing the result by 2150.42. 
A more convenient method is to multiply the cubic con- 
tents in cubic feet by .8 and add to the result ^ of j^ of 
itself. This method will give the capacity of a large bin 
correct to a very small fraction of a bushel. 

How many bushels of wheat will a bin hold that is 15 
feet long, 8 feet wide, and 7 feet deep? 

15x8x7x.8 = 672 

■3^ of 672 = 6.72 

672 + 1^ of 6.72 = 675.36 

The capacity as determined by the longer process is 674.99 bushels, 
which is .37 of a bushel less than the first result. 

1. How many bushels of wheat will a cubical bin hold 
that is 12 feet deep ? 

2. How many bushels of oats will a bin hold that is 12 
feet square and 8 feet deep ? 

3. Find the capacity in bushels of a bin 11 ft. 3 in. by 
7 ft. 4 in. by 5 ft. 6 in. 

4. A bin 10 feet square and 6 feet deep is full of wheat. 
How many bushels are there ? 

5. How many bushels of rye can a man put into a cubical 
bin that is 11 feet deep? 

6. Find the capacity in bushels of a bin 12 feet 6 inches 
long, 8 feet wide, and 7 feet 6 inches deep. 

7. Find the capacity in bushels of a bin 14 feet 6 inches 
long, 8 feet wide, and 6 feet 6 inches deep. 
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PBRCBNTAGE 



The phrase, per cent^ and the symbol, Jfc, mean hun- 
dredths. 5% is y^^. 15% is ■^. 4.8% is ^^, etc. 

FIRST TYPE OF QUESTION IN PERCENTAGE 



Find 18% of 426. 


7|% of 468. 48% of 6500. 


4.25 = 1% of 425 


4.68 = 1% of 468 65 


18 


n 48 


34.00 


2.34 520 


42.5 


32.76 260 



10% = ^. 


80% = f 


20%= f 


25% = f 


40%= I 


50% = J. 


60%= f 


75% = |. 



76.50 = 18% of 425 35.10 = 7J% of 468 3120 

Since per cent means hundredths, 100% of a number is the whole of it ; 
200 % of a number is twice the number, and so on. 

16|% = f 12i% = f 

83i% = f . 37i% = |. 

33i% = J. 62J% = f. 

66|% = |. 87J% = f 

25% of 64 is i of 64, or 16. 16f % of 96 is J of 96, or 
16. 12J% of 56 is ^ of 56, or 7. 33^% of 75 is 25. 

1% of 6400 = I of 64, or 48. 

1. Find 55% of 980 children. 68% of 1350 bushels. 
135% of 11640. 8.5% of 12400. 4|%of|960. 

2. A farmer raised 940 bushels of potatoes and sold 
85% of them. How many bushels did he have left? 

3. A man had $250,000 to invest. He invested 16% 
of it in railroad bonds, 45% of it in government bonds, 
and the remainder in real estate. Find each investment. 
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SECOND TYPE OF QUESTIONS IN PERCENTAGE 

245 is 7% of what number ? $45.36 is 6% of what ? 

7)245.00 6)$ 46. 36 

or /\/\ Since 245 is jj^ of some number, y^ of the 7~^ 

number is 35, and the whole number is 3500. 

3500 $756 

1. Find the number of which 310 is S^fc. Of which 
143.2 is 16^. Of which 4536 is 108^. 

2. A man bought a horse for $ 162, which was 24% of 
his money. How much did he have left ? 

When any number, is increased by 15% of itself, the result is 115% of 
that number. When any number is diminished by 35% of itself, the 
result is 65 % of that number. 

3. What number increased by 14% of itself equals 969? 
By 8%, equals 1944 ? By 35%, equals 9558 ? 

4. What number diminished by 8% of itself equals 
414 ? By 5%, equals 3857 ? By 28%, equals 1 466.56 ? 

5. A boy spent $1.76, which was 7J5fe of his money. 
How much money did he have left? 

6. A lady spent 2856 of her money for a cloak that cost 
$49. How much money did she have left ? 

7. After a man's salary had been increased 15^, he 
received $4600. How much was it increased? 

8. A farmer lost 3256 of his wheat by fire and had 1649 
bushels left. How many bushels did he lose ? 

9. The number of boys in a school is 255, which is 34^ 
of all the pupils. How many girls are there ? 

10. What number diminished by 11 ^^ of itself equals 
732.6 ? By 9S% equals 339.5 ? By .79E), equals 47,664 ? 

11. A man sold 891 lb. of wool, which was equal to 44^ 
of what he had left. How many pounds had he at first ? 
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THIRD TYPE OF QUESTION IN PERCENTAGE 

If 1 ^ of a number is 6, 24 is 4 Jfe of that number, because 
24 is 4 times 6. If 1 ^ of a number is 8, 36 is 4J^ of that 
number, because 36 is 4 J times 8. If 7.5 is 1^ of a 
number, 60 is SJfe of that number, because 60 is 8 times 7.5. 

76 is what per cent of 950 ? 

1 ^ of 950 is 9.5. 76 -h 9.5 = 760 -h 95 = 8. 

1. What per cent of 840 is 126? Of 1860 is 651? Of 
3850 is 308? Of $560 is 135? 

2. What per cent of 875 is 210 ? Of 450 is 477 ? Of 
18,000 is 45 ? Of f 1500 is $ 110 ? 

3. A man had 240 sheep and sold 84 of them. What 
per cent of his flock did he have left ? 

4. In a school there are 153 boys and 272 girls. What 
per cent of the whole number are the girls? 

5. A man raised 252 bu. of wheat from 27 bu. of seed. 
What per cent of the seed was the increase? 

6. A merchant bought goods for $ 1400 and sold them 
for 11631. What per cent of the cost was the profit ? 

7. A farmer raised 4350 bushels of oats and sold 1392 
bushels. What per cent of his crop did he have left? 

8. A farmer sold 759 bushels of wheat and had 891 
bushels left. What per cent of his crop had he left ? 

9. Prom a cask containing 35 gal. of wine, all but 4 
gal. 3 qt. was sold. What per cent of the wine remained ? 

It is very important that pupils should see now that there are only three 
types of questions in percentage, which are represented by the following : 
What is 12% of 460? 76 is 8% of what number? 26.26 is what per 
cent of 700 ? One of these forms is involved in the solution of every 
problem in percentage, and pupils should be trained to determine which 
form is involved in the given problem before they attempt its solution. 
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1. A man discharged 19J% of a debt by paying $ 30.42. 
How much did he still owe ? 

2. A farmer sold 104 sheep and had 221 left. What 
per cent of his flock did he sell ? 

3. I drew out 44% of my money in the bank and had 
$ 2702 left in the bank. Find the sum drawn out. 

4. There are 490 girls in a school of 875 pupils. What 
per cent of the whole number are the boys ? 

5. A boy lost 66 marbles, which is equal to 24% of the 
number he had left. How many had he at first ? 

6. The population of a city has increased 135 % in 15 
years, and now it is 66,740. Find the increase. 

7. A farmer lost 16% of his sheep, sold 40% of the 
remainder, and had 441 left. How many did he sell ? 

8. A man bought a horse for $575, which is 130% 
more than he paid for a carriage. Find the cost of both. 

9. A received 48% of his father's estate and B 36% of 
it, A receiving $19,200 more than B. Find A's share. 

10. A man paid $1139 on a debt and still owes $402 
more than he paid. What % of the debt does he owe ? 

11. A man engaging in business lost 14% of his money 
the first year and 8% of the remainder the second year. 
He then had $ 11,472.40. How much did he lose ? 

12. A man bought property, which increased in value 
25% the first year and 32% of its increased value the 
second year, when it was worth $ 11,220. Find the cost. 

13. A man willed 40% of his property to his wife, 50% 
of the remainder to his son, 60% of what still remained to 
his daughter, and the remainder, amounting to $ 90,000, to 
a college. How much did the daughter receive ? 
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PROFIT AND LOSS 

Profit or Loss is the difference between the cost and sell- 
ing price. If the selling price is greater than the cost, the 
difference is the profit ; if the cost is greater than the 
selling price, the difference is the loss. 

In questions in profit and losa^ the gain or loss is usually 
computed at a certain per cent on the cost. 

1. A man bought land for $ 1500 and sold it at a profit 
of 16%. How much did he gain? 

Question : What is 16% of $1600? 

2. By selling goods at a profit of 15%, a merchant 
gained $62. How much did the goods cost? 

Question : $62 is 15% of what sum? 

3. A dealer sold fruit at a profit of 14%, receiving $ 513 
for it. What did the fruit cost? 

Question : $513 is 114% of what sum? 

4. A speculator sold land for $7040, which was 12% 
less than he paid for it. Find the cost. 

Question : $ 7040 is 88% of what sum? 

5. A man bought apples for $ 175 and sold them for 
$217. Find the gain per cent. 

Question : $42 is what per cent of $175? 

The questions indicated above are the first questions to 
be answered in such problems, although the problem may 
contain a different question. For example, we might be 
required to find the selling price in the first and second, 
the gain in the third, the loss in the fourth. 
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1. A stationer bought books for $ 186 and sold them at 
a profit of 35%. Find the selling price. 

2. There was a profit of 18% on a farm sold for $ 8850. 
Find the cost and gain. 

3. A merchant sold his household furniture for $ 1196 
and lost $ 184. Find the loss per cent. 

4. A merchant lost 6§% by selling rubbers at 70 cents 
a pair. Find the loss on each pair. 

5. A merchant sold a bill of goods for $ 276 and made a 
profit of $ 36. Find the gain per cent. 

6. A man sold a carriage at a loss of $27.60, which was 
23% of the cost. Find the selling price. 

7. If there is a loss of 8% on goods sold at 46 cents a 
yard, what is the loss per yard? 

8. By selling a house for $975 more than it cost, a man 
gained 15%. Find the selling price. 

9. A dealer gained 18|% on shoes for which he received 
$4.76 a pair. Find the profit on each pair. 

10. A merchant lost 24% on some damaged goods for 
which he paid $ 875. Find the selling price. 

11. A man sold his house for 128% of the cost and 
gained $728. How much did he receive for it? 

12. A man sold goods for 113J% of their cost and made 
a profit of $49.14. What did he receive for them ? 

13. A merchant lost $21.25 by selling some silk for 
91J% of the cost. Find the sum received for it. 

14. A grocer sold tea at 80 cents a pound, which was 
15 cents more than it cost. Find the gain per cent. 

15. A man sold a watch and chain for $ 147, which was 
$33 less than he paid for them. Find the loss per cent. 
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1. A man sold a carriage for f 252, which was 28% less 
than he paid for it. Find the loss. 

2. A man sold a horse for $560, which was 40% more 
than he paid for the horse. Find the gain. 

3. A piece of land was sold for f 5400, which was 116 Jfe 
more than it cost. Find the profit. 

4. A grocer gained 9 9.45 by selling 63 gal. of molasses 
at 60 cents a gallon. Find the gain per cent. 

5. A man sold real estate for 92|^ of the cost and lost 
$ 319. How much did he receive for it ? 

6. A merchant sold goods for $38.50 less than he paid 
for them, losing 14%. What did he receive for them ? 

7. A man offered his house for sale at 15% below cost, 
but afterward sold it for $7497, which is 5% more than 
his first offer. How much did he lose ? 

8. A speculator refused $ 20,700 for wool, because he 
would lose 8% by selling it for that sum. He afterward 
sold it for $ 23,475. Find the gain per cent. 

9. A man sold a carriage at a profit of 33 J%, and with 
the money bought another, which he sold for $180 and lost 
25%. Find the profit on the first one. 

10. A builder sold two houses for $ 2400 each, gaining 
20% on one of them and losing the same per cent on the 
other. Did he gain or lose on both and how much ? 

u. A man offered his farm for sale at 15% below cost, 
but afterward sold it for $6460, which was 5% less than 
his first offer. How much did he lose ? 

12. A man sold a horse for $150 and lost 40%. He 
then sold another at a profit of 16|% and gained as much 
as he lost on the first. Find the cost of each horse. 
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COMMISSION 



A Commission Merchant, or Agent, is a person who buys 
and sells goods or does business for another. 

The Commission is the sum received by an agent for 
doing business for another. 

The Proceeds of a sale is the sum left after the commis- 
sion and other charges have been taken out. 

The agenfs commission is computed at a certain per cent 
on the amount of the sale or the sum invested,, 

1. A commission merchant sold 600 bu. of potatoes at 
$.75 a bushel on 5^ commission. Find the proceeds. 

$450 X .05 = $ 22.50. $ 450 - $ 22.60 = $ 427.50. 

2. An agent received $225 for selling a house on 6^ 
commission. Find the proceeds of the sale. 

$ 225 -f- .06 = $4500. $4500 -$226 = $4376. 

3. An agent received $8652 to invest in wool after 
taking out his commission of 656. Find the sum invested. 

Question : $ 8652 is 105 ^fc of what sum ? 

4. The proceeds of a sale were $ 418 after taking out 
the commission of b^. Find the amount of the sale. 

Question : $ 418 is 95 ^ of what sum ? 

5. The proceeds of a sale were $439.30 and the com- 
mission $ 20.70. Find the rate of commission. 

Question : $ 20.70 is what per cent of $460 ? 

In the third and fourth problems, we might be required 
to find the commission. In the third, the commission is 
$ 8652 less the sum invested ; in the fourth, the commis- 
sion is the amount of the sale less $ 418. 
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1. A manufacturer paid his agent $129.51 for selling 
goods on 4^^ commission. Find the proceeds. 

2. The proceeds of a sale on 8^ commission were 
$ 693.45. Find the agent's commission. 

3. An auctioneer sold furniture for $ 1250 on 5^^ com- 
mission. Find the proceeds of the sale. 

4. The proceeds of a sale were $401.10 and the com- 
mission $ 18.90. Find the rate of commission. 

5. An agent received $48.60 for selling butter on 4^^ 
commission. Find the proceeds of the sale. 

6. If the proceeds of a sale are $798 and the commission 
$ 42, what is the rate of commission ? 

7. An agent received $ 7119 to invest in wool after 
taking out his commission of 5 ^. Find the commission. 

8. The proceeds of a sale of apples were $822.50 and 
the commission $62.50. Find the rate. 

9. An agent received $161.50 for selling real estate on 
5^ commission. Find the proceeds of the sale. 

10. A man received $250.99 for butter, after a com- 
mission of $13.21 had been taken out. Find the rate. 

11. A miller paid his agent $ 143.80 for selling flour on 
5^ commission. Find the proceeds of the sale. 

12. The proceeds of a sale were $ 4777.50 and the rate of 
commission 2^. Find the agent's commission. 

13. An agent received $3159 to invest in flour after 
taking out his commission of 4^. Find the commission. 

14. The sum left from a sale, after deducting the com- 
mission of 5^, was $326.80. What was the commission? 

15. A commission merchant received $1680 for selling 
wool on 4^ commission. Find the proceeds of the sale. 
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1. A commission merchant received $39.30 for selling 
produce on 5^ commission. Find the proceeds. 

2. An agent sold a section of land at $22 an acre and 
received a commission of 4J56. Find the proceeds. 

3. A merchant received $854.40 for goods which an 
agent sold on 4^ commission. Find the commission. 

4. A commission merchant sold 450 barrels of flour at 
$4.60 a barrel and remitted to the consignor $1966.50. 
Find the rate of commission. 

5. An agent received $34,000 to invest in wool after 
taking out his commission of 2^^ and $277.50 to pay 
freight. Find the agent's commission. 

6. A farmer received $1197 for apples, which a com- 
mission merchant sold for him at $2.25 a barrel on 5j6 
commission. How many barrels did he sell ? 

7. An agent sold produce, and after taking out his 
commission of 5^ and $16.50 each for freight and stor- 
age, he remitted $1240. Find the commission. 

8. A commission merchant received $400 from a sale 
of apples. He invested the proceeds in other fruit, re- 
serving 2J^ for buying, 5^6 for selling, and $21.25 for 
other charges. Find the whole commission. 

9. An agent sold a house and invested the proceeds in 
land after taking out his commission of 5^ for selling the 
house and 4^ for buying the land. The agent paid $4750 
for the land. Find the whole commission. 

10. After taking out his commission of 4^6 and $40.40 
for other charges, a commission merchant remitted to a 
farmer $910 for potatoes sold at $.60 a bushel. Find the 
commission and the number of bushels sold. 
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INSURANCE 

Companies are organized to engage in the business of 
insurance. If a man pays a certain sum of money to an 
insurance company, the company enters into an agreement 
to pay him a specified sum, if his property is destroyed by 
fire within a certain limited time. The contract given to 
the man by the company is called the insurance policy y 
and the sum paid for the insurance is called the premium. 

1. A house worth f 6000 is insured for | of its value at 
75 cents a $ 100. What is the premium ? 

Question : What is |% of #4600 ? 

2. A man paid $60 for insuring his store at 1|%. For 
what sum was the store insured ? 

Question : f 60 is 1J% of what sum ? 

The Sum Covered by Insurance is the sum insured less 
the premium. 

3. For what sum must a stock of goods be insured at 
1\% to cover a loss of $8295 ? 

Question : $ 8295 is 98f % of what sum ? 

4. A church valued at $60,000 is insured for \ of its 
value at 1^%. Find the premium. 

5. A man insured his store at 80 cents a $ 100, paying 
a premium of $ 56. Find the sum insured. 

6. For what sum must a man get his library insured at 
75 cents a $100 to cover a loss of $595.50 ? 

7. It cost $ 625 to insure a stock of goods for their full 
value at 2J%. Find the sum covered by insurance. 
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1. What will it cost to insure goods worth f 8750 for 
I of their value at 75 cents a $ 100 ? 

2. For what sum must goods worth f 16,590 be insured 
at IJ^ to cover 5 sixths of their value ? 

3. It cost $ 360 to insure buildings for ^ of their value 
at i .75 a $ 100. Find their value. 

4. A house worth $ 6800 was insured for | of its value, 
and the premium was $ 38.25. Find the rate. 

5. What will it cost to insure property worth $ 16,500 
for I of its value at 1.80 a $ 100 ? 

6. A man insured his house for | of its value at 1| J6. 
The house was destroyed by fire, and his loss was $ 1245. 
Find the value of the house. 

7. A merchant insured his store and goods for | of their 
value at 1|9&, paying a premium of $271.25. If they are 
destroyed by fire, what will he lose ? 

8. A merchant insured his store for f 8000, or 4 fifths 
of its value, and his goods, valued at $ 18,000, for 8 ninths 
of their value, both at 1^^^. The store and goods were 
totally destroyed by fire. What was his loss ? 

TAXES 

A Tax is a sum. of money raised for public purposes. 

An Assessment Roll is a list of the names of taxable 
inhabitants, and the value of each person's property. 

Assessors are officers appointed to estimate the value of 
taxable property. 

A Tax Roll is a list of the names of the taxable inhab- 
itants, with the tax of each. 
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Each person's tax is reckoned at a certain per cent on 
the value of his property as indicated on the assessment 
roll. To find the rate, divide the sum to be raised by the 
total valuation, carrying the division to six decimal places. 
Multiply the rate thus obtained by 2, 3, 4, 5, 6, 7, 8, and 
9, and the several products will be the tax on the respec- 
tive number of dollars. From these a table similar to the 
following is constructed from which each person's tax is 
easily computed. 

KATE $.007164 



1 


«.oi 


$10 


$.07 


$100 


$0.72 


$1000 


$7.15 


2 


.01 


$20. 


.14 


$200 


$1.43 


$2000 


$14.31 


3 


.02 


$30 


.21 


$300 


$2.15 


$3000 


$ 21.46 


4 


.03 


$40 


.29 


$400 


$2.86 


$4000 


$28.62 


5 


.04 


$50 


.36 


$500 


$3.58 


$5000 


$35.77 


6 


.04 


$60 


.43 


$600 


$4.29 


$6000 


$42.92 


7 


.05 


$70 


.60 


$700 


$6.01 


$7000 


$50.08 


8 


.06 


$80 


.67 


$800 


$5.72 


$8000 


$57.23 


9 


.06 


$90 


.64 


$900 


$6.44 


$9000 


$64.39 



At this rate, find the tax on these sums : $ 3500, f 2700, 
$ 4375, •$ 48,625, $ 25,580, 1 76,460. 

1. Prepare the table to be used in making the tax roll 
when the sum to be raised is $ 8750 and the total valua- 
tion of property on the assessment roll is $ 2,146,500. 

2. Prepare the table to be used in making the tax roll 
when the sum to be raised is $ 47,280 and the total valua- 
tion of property on the assessment roll is $ 15,475,850. 
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* 

INTEBBST 

When a man borrows money, he gives to the person 
lending it a written promise to pay the sum borrowed either 
on demand or at the end of a specified time. He also 
promises to pay a certain sum for the use of the money. 
This promise is generally similar to one of the following : 

1 475. 85 Newburgh, N. Y., May 15, 1902. 

On demand^ I promise to pay Q-eorge W. Davis^ or order^ 

Four Hundred Seventy-five and ^^ Dollars^ with interest 

at 6^0* Value received. 

Charles E. Phillips. 



$ 475. 85 Newburgh, N. Y., May 15, 1902. 

Four months after date^ I promise to pay Q-eorge TF. Davis^ 
or order^ Four Hundred Seventy-five and -^^ Dollars^ with 
interest at 5%. Value received. 

Charles E. Phillips. 

Such written promises are Promissory Notes. The sum 
borrowed is the Principal, or Face of the note ; the sum 
paid for the use of the principal is the Interest ; and the 
sum of the principal and interest is the Amo'unt. 

The Maker of a note is the person who signs it, and the 
Payee is the person to whom it is payable. 

The interest that a man must pay on borrowed money 
is limited by law in most of the states. He may pay less 
than the legal rate, if a smaller rate is named in the note, 
but he cannot be compelled to pay more. The Rate of 
Interest is the interest on $ 1 for one year. 



EIGHTH GRADE 737 

i 375.50 Newburgh, N. Y., May 24, 1902. 

One year from date^ I promise- to pay John W. Hamilton^ 

or order^ Three Hundred Seventy-five and -f^ Dollars^ with 

interest. Value received. ^ * t» 

James A. Bakeb. 

What is the face of this note ? ' Who is the maker of 
the note ? Who is the payee ? 

SIX PER CENT METHOD 

At 6%, the interest on $1 for 1 year is |.06; for 1 
month it is $.005 ; for 6 days it is $.001. 

Find the interest and amount of $650 from October 20, 
1898, to June 8, 1902, at 6% per annum. 

The time is 3 yr. 7 mo. 18 da. 

The interest on $1 for 3 years is $.18 ; for 7 months it is $.036 ; for 
18 days it is $ .003. For the whole time it is $ .218. 

$.218 X 650 = $141.70. $650 + $141.70 = $791.70. 

Since $.218 x 650 is the same as .218 of $650, we might find .218 of 
$650. This will be more convenient in many examples. 

When the rate is other than 6%, we increase or diminish 
the interest at 6% by a certain fraction of itself. 

3)$141.70 6% 4)$141.70 6% 6)$141.70 6% 

47.23 2% 35.42 1^% 23.64 1% 

$94.47 4% $106.28 4^% $118.06 5% 

By adding the interest at 1 %, li%, and 2% to the interest at 6%, we 
have the interest at 7 %, 71 %, and 8 %, respectively. 

When the time is eocact years^ or years and an aliquot 
part of a year,, multiply the yearly interest on a dollar hy 
the principal and that product hy the number of years. 
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1. Find the interest on $825.46 for 1 year 8 months 
24 days at 6%. 

2. Find the amount of 11264 for 4 yr. 6 mo. at 5%. 

3. Find the interest on 11465 from June 6, 1890, to 
July 6, 1895, at 5%. 

4. What is the amount of $265 for 25 days at 4% ? 

5. Find the interest on $484 from October 12, 1890, 
to May 12, 1892, at 7|%. 

6. What is the amount of $875 for 2 yr. 3 mo. at 8% ? 

7. Find the interest on $308.75 for 2 years 2 months 
14 days at 6%. 

8. Find the interest on $575 from January 4, 1889, 
to March 16, 1892, at 6%. 

9. Find the amount of $473.75 for 1 mo. 7 da. at 5|%. 

10. Find the interest on $796 from May 25, 1890, to 
November 13, 1894, at 6%. 

11. What is the amount of $1400 for 6 yr. 4 mo. at 3% ? 

12. Find the interest on $900 for 3 years 4 months 8 
days at 4J%. 

13. Find the amount of $1175 for 4 years 3 months 5 
days at 6%. 

14. Find the interest on $687.48 from January 14, 1884, 
to December 14, 1886, at 3%. 

15. Find the amount of $580.48 from November 12, 
1881, to January 18, 1887, at 6%. 

16. Find the amount of $738 from April 15, 1889, to 
September 15, 1892, at 61%. 

17. Find the interest on $387.84 from September 18, 
1890, to April 3, 1892, at 8%. 
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1. Find the interest on $4800 for 19 days at 6%. 

2. Find the amount of $3867 for 1 year 6 months 2 days 
at 9%. 

3. Find the amount of 12864 for 2 yr. 4 mo. at 7%. 

4. Find the interest on $1748 from July 14, 1874, to 
April 14, 1879, at 6%. 

5. Find the amount of $836 for 27 days at 7J%. 

6. Find the interest on $428.40 from August 26, 1888, 
to December 5, 1890, at 3%. 

7. Find the amount of $2450 for 5 yr. 6 mo. at 8%. 

8. Find the interest on $264.80 from March 16, 1867, to 
November 16, 1872, at 4J%. 

9. What is the amount of $1865 for 7 mo. 27 da. at 4% ? 

EXACT INTEREST 

The usual method of computing interest for part of a 
year is not exact, for it is computed on the basis of 30 days 
in a month, or 360 days in a year. 

A common year has 365 days and a leap year 366. The 
interest for any number of days is therefore that number 
of 365ths or 366ths of the interest for one year. 

Find the exact interest on $ 2400 from March 15 to 
November 28 of a common year at 6%. 

The time is 258 days. The interest for one year is $ 144. For 258 
days it is }|| of $ 144, which is $ 101.79. 

If the time is more than a year^ add the interest for the 
whole years^ computed hy the ordinary method^ to the exact 
interest for the days^ computed as above. 
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1. Find the exact interest on $742 for 145 days of a 
common year at 6%. 

2. Find the exact interest on $4200 from January 12, 
1891, to September 18, 1891, at 5%. 

3. Find the exact interest on $1800 from November 8, 
1889, to April 12, 1893, at 5%. 

4. Find the exact interest on $28,600 from August 12, 
1879, to June 15, 1880, at 7%. 

5. Find the interest on $475.82 for 4 yr. 3 mo. at 4%. 

6. Find the amount of $548 for 2 years 8 months 25 
days at 6 per cent. 

7. Find the interest on $ 764.48 for 3 mo. 22 da. at 5%. 

' 8. Find the exact interest on $2800 from July 12, 1886, 
to June 2, 1890, at 5%. 

9. Find the amount of $965.80 for 6 yr. 4 mo. at 7%. 

10. Find the amount of $1470 for 4 years 4 months 12 
days at 5J%. 

11. Find the amount of $290.75 for 3 yr. 6 mo. at 5|%. 

12. Find the amount of $ 798 from September 29, 1890, 
to April 17, 1895, at 4%. 

13. Find the amount of $ 8645 from February 8, 1874, 
to September 8, 1875, at 8%. 

14. Find the exact interest on $4000 from November 
18, 1888, to August 24, 1892, at 5%. 

15. Find the interest on $4140 from July 12, 1892, to 
May 12, 1895, at 9%. 

16. Find the exact interest on $12,400 from June 15, 
1889, to January 28, 1893, at 5%. 
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ANNUAL INTEREST 



Annual Interest is simple interest on the principal and 
on any interest after it is due. 

In order that annual interest may be collected, the note 
must contain the words, interest payable annually. 

Find the amount of i840 for 4 yr. 5 mo. 15 da. at 6%, 
interest payable annually. 

Principal . « 840.00 

Interest on principal for the whole time 187.25 

" $42 for 3 yr. 5 mo. 15 da. + 

" $42 " 2 yr. 5 mo. 15 da. + 

" §42 " 1 yr. 5 mo. 15 da. + 

" $42 " 5 mo. 15 da. = 



"$42 " 7yr. lOmo. = 16.45 

Amount $1043.70 

In the above example, interest is computed on the prin- 
cipal and on the unpaid interest of 5%. It is important 
to remember, however, that interest on the unpaid interest 
should be computed at the legal rate in the state where the 
note is drawn, unless the note explicitly states the rate of 
interest on the deferred payments. Hence, if a note is given 
bearing interest at 4% payable annually, and the legal rate 
in the state is 6%, interest is computed on the principal at 
4% and on the unpaid interest at 6%. 

In the above example, if the legal rate is 6%, the amount 
due on the note would be as follows : 

Principal $840.00 

Interest on principal for the whole time 187.25 

Interest on $42 for 7 yr. 10 mo. at 6% 19.74 
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1. Find the amount of $4500 from June 14, 1887, to 
June 14, 1892, at 6%, interest payable annually. 

2. Find the amount of $4000 from April 14, 1888, to 
October 14, 1892, at 6%, interest payable annually. 

3. Find the amount of $1250 for 5 years 8 months 27 
days at 4%, interest payable annually. Legal rate 6%. 

4. Find the amount of $875 from June 1, 1886, to 
December 1, 1892, at 6%, interest payable annually. 

5. Find the amount of $3500 for 5 years 3 months 18 
days at 5%, interest payable annually. Legal rate 7%. 

6. Find the amount of $5000 from April 1, 1884, to 
November 25, 1890, at 6%, interest payable annually. 

7. Find the amount of $5875 for 4 years 7 months 18 
days at 4%, interest payable annually. Legal rate 7%. 

COMPOUND INTEREST 

Compound Interest is interest on the principal and also 
on the interest, which at stated intervals is added to the 
principal. The interest may be compounded, or added to 
the principal, annually or semi-annually. 

Find the amount of $875 for 3 years 8 months 24 days 
at 6%, interest compounded annually. 



875 X 1.06 = $927.50, amount for 1 year. 
927.50 X 1.06 = $983.15, amount for 2 years. 
$983.15 X 1.06 = $1042.14, amount for 3 years. 
$1042.14 X 1.044 = $1087.99, amount for whole time. 

Rule. — Find the amount of the principal for the first 
period. Treating this as a new principal^ find the amount 
of it for the next period^ and so on for the entire time. 
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1. Find the amount of $2850 for 2 years 9 months 24 
days at 6%, interest compounded annually. 

2. Find the amount of $975 for 3 years 7 months 18 
days at 5%, interest compounded annually. 

3. Find the amount of $3500 for 1 year 9 months 12 
days at 6%, interest compounded semi-annually. 

4. Find the amount of $4500 for 2 years 5 months 24 
days at 5%, interest compounded annually. 

5. Find the amount of $ 3600 for 2 years 5 months 18 
days at 8%, interest compounded semi-annually. 

PROBLEM I IN INTEREST 

To find the principal when the interesti time, and rate per 
annum are given : 

What sum of money will yield $ 49 05 interest in 1 year 
9 months 24 days at 6% ? 

The interest on $ 1 for the given time at 6 % is 9-109. Since the whole 
interest is $49.06, there are as many dollars in the principal as there are 
$.109 in $49.06. 



1.05 -^ $.109 = 450. Hence the principal is $450. 

Rule. — Divide the given interest by the interest on $1 
for the given time at the given rate. 

1. On what sum will the interest at 6% for 1 year 5 
months 24 days amount to $184.55 ? 

2. Find the principal that will give $263.82 interest in 
2 years 3 months 6 days at 4J%. 

3. On what sum will the interest at 7% for 2 years 7 
months 6 days amount to $268.35? 

4. Find the principal that will produce $ 248.63 interest 
in 7 months 24 days at 5% simple interest. 



744 ARITHMETIC 

PROBLEM II IN INTEREST 

To find the principal when the amount^ time, and rate per 
annum are given : 

What sum of money will amount to $771.80 in 2 years 
8 months 12 days at 5% ? 

The amount of $1 for the given time at 5% is #1.135. Since the 
whole amount is $771.80, there are as many dollars in the principal as 
there are $ 1.135 in $ 771.80. 

1771.80 -H $1,135 = 680. Hence the principal is $680. 

Rule. — Divide the given amount by the amount of %\ 
for the given time at the given rate. 

1. What sum of money put at interest at 6% will 
amount to $1637.86 in 2 years 9 months 18 days? 

2. Find the principal that will amount to $ 1426.74 in 2 
years 3 months 18 days at 5% . 

PROBLEM III IN INTEREST 

To find the rate per annum when the principal, interest, 
and time are given : 

At what rate per annum will $875 produce $168 interest 
in 3 years 2 months 12 days? 

The interest on $ 875 for the given time at 1 % is $ 28. Since the whole 
interest is $ 168, the rate is as many times 1 % as $ 168 is times $ 28. 

$168 -*- $28 = 6. Hence the rate is 6%. 

Rule. — Divide the given interest hy the interest on the 
principal for the given time at \%. 

Note. — To find the interest at 1 %, we generally find it at 6 % and divide 
by 6. If the interest as computed at 6 % is the same as the given interest, 
no further work is necessary, for the rate is evidently 6 %. In all such 
examples, pupils should compare the interest at 6 % with the given interest. 
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1. At what rate per annum will $7500 prodace $450 
interest in 1 year 6 months? 

2. If I pay $63.50 for the use of $1500 for 8 months 
14 days, what is the rate per annum? 

3. Find the rate per annum when the amount of $1275 
for 2 years 7 months 6 days is $1440.75. 

4. Find the rate per annum when the interest on $1268 
for 2 years 9 months 18 days is $266.28. 

5. If a man pays $96.04 for the use of $840 for 1 year 
7 months 18 days, what is the rate per annum? 

PROBLEM IV IN INTEREST 

To find the time when the principal, interest^ and rate per 
annum are given : 

In what time will i 750 yield $58.50 interest at 6% ? 

The interest on $ 750 for 1 year at 6 % is $ 45. Since the whole interest 
is $ 58.50, the time must be as many times 1 year as $ 58.50 is times $ 45. 

$ 58.50 ^ $ 45 = 1.3. Hence the tiine is 1.3 yr. 
1.3 yr. = 1 yr. 3 mo. 18 da. 

Rule. — Divide the given interest by the interest on the 
principal for one year^ and the quotient tcill be the number 
of years and fraction of a year. 

1. In what time will $ 1200 amount to $ 1246.33 at 5 per 
cent per annum ? 

2. In what time will $840 amount to $1275.05 at 5^ 
per cent per annum ? 

3. In what time will the interest on $486 amount to 
$18.71 at 6% per annum? 

4. In what time will the interest on $ 950 amount to 
$ 216.49 at 7% per annum ? 
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PARTIAL PAYMENTS 

Partial Payments are payments in part of a note, bond, 
or other obligation. 

An Indorsement is an acknowledgment of a payment 
on a note or bond, written on the back of the note or 
bond, stating the time and amount of the payment. 

A note for $ 900, dated Apr. 1, 1892, bearing interest at 
6 %, was indorsed as follows : June 13, 1893, $ 85 ; Aug. 
19, 1895, 190; Jan. 31, 1896, $250 ; Oct. 25, 1897, $150. 



Principa,! 


. $900.00 


Interest on $900 to June 13, 1893 . 


64.80 


Amount 


. §964.80 


First payment, more than the interest 


85.00 


New principal .... 


. $879.80 


Interest on $879.80 to Aug. 19, 1895 


. 116.25 


Second payment, less than the interest 




Interest on $879.80 to Jan. 31, 1896 


23.76 


Amount . . . . . 


. $1018.81 


Second payment .... 


. $90 


Third payment . . . . . 


. 250 340.00 


New principal . . . . . 


. $678.81 


Interest on $678.81 to Oct. 25, 1897 


70.60 


Amount . . . 


. $749.41 


Fourth payment, more than the interest 


150.00 


New principal 


. $599.41 


Interest on $599.41 to Sept. 13, 1899 


67.73 


Amount due . . . . . 


. $667.14 



This example is solved by the United States Rule, 
which is based on the following principles : 
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Each payment must be applied first to pay the interest due 
at the time the payment is made. 

Ifi the payment exceeds the interest then due^ the excess is 
applied to reduce the principal. 

If the payment is less than the interest then due^ interest is 
computed on the same principal to the time when the sum of 
payments exceeds the interest then due. 

Rule. — Find the amount of the note to the time when the 
sum paid exceeds the interest then due. 

Subtract the sum paid from the amount^ and treat the re- 
mainder as a new principal. 

Proceed in the same manner with the new principal^ and 
each succeeding one^ to the time of settlement. 

1. A note for $1800, dated Jan. 1, 1887, bearing interest 
at 6% was indorsed as follows: Feb. 8, 1888, $260; 
Jan. 1, 1889, $375. What was due June 15, 1890 ? 

2. A note for $ 1600, dated May 1, 1887, bearing interest 
at 59b, was indorsed as follows: Aug. 19, 1888, $285; 
Oct. 26, 1889, $ 125. How much was due Apr. 1, 1890 ? 

3. A mortgage for $5400, dated May 4, 1884, was in- 
dorsed as follows : June 2, 1885, $ 275 ; Jan. 1, 1886, $578 ; 
Dec. 22, 1886, $1250; June 12, 1887, $868. How much 
was due on the mortgage May 4, 1889, with interest at 6^? 

4. A note for $2800, dated Aug. 9, 1887, bearing in- 
terest at 49b, was indorsed as follows: Sept. 12, 1888, $ 225 ; 
Dec. 18, 1889, $75; Apr. 16, 1890, $348; Aug. 9, 1891, 
$ 295. Find the amount due on the note Aug. 9, 1892. 

5. A note for $1750, dated Apr. 1, 1882, bearing in- 
terest at 5% was indorsed as follows : Feb. 8, 1883, $ 245 ; 
Apr. 18, 1884, $50; Dec. 4, 1884, $362; Apr. 1, 1885, 
$476. How much was due on the note April 1, 1886? 
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COMMERCIAL DISCOUNT 

Trade Discount, or Commercial Discount, is a deduction 
from the face of bills or the list price of goods. 

The Net Amount of a bill is the face of the bill less the 
discount. 

Sometimes bills of goods are sold subject to several discounts. In such 
cases, the first discount is computed on the face of the bill, the second on 
the sum left after the first discount is deducted, and so on. 

1. What is the net amount of a bill of $865, if a dis- 
count of 25% and 5% is allowed? 

2. What per cent of a bill does a merchant receive, if 
he gives a discount of 30% and 5%? 

3. What is the net amount of a bill of S755, if the 
merchant gives discounts of 30%, 10%, and 5%? 

4. A merchant accepted $493 in payment of a bill of 
$ 580. What per cent discount did he allow ? 

5. At a discount of 16|%, the net amount of a bill was 
$485. Find the amount of the discount. 

6. How much more is a discount of 40% and 10% than 
a'discount of 30% and 20% on a bill of $1386 ? 

7. What is the net amount of a bill of $1400, if dis- 
counts of J and 10% are allowed? 

8. How much more is a discount of 30% than two dis- 
counts of 20% and 10% on a bill of $4650.50 ? 

9. The net amount of a bill of books was $ 114.20, and 
the discount 20%. Find the list price of the books. 

10. A merchant sold a bill of goods for $ 840 and gave 
a discount of \ and 10%. How much did he receive ? 

11. A bill of goods amounted to $ 750. The purchaser 
paid $ 625 for them. What per cent discount was allowed ? 
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TRUE DISCOUNT 

True Discount is a deduction made for the payment of a 
sum of money before it is due. 

The Present Worth of a debt due at some future time is 
the sum which put at interest at the current rate will 
amount to the debt at the time it is due. 

Find the present worth of a debt of f 375 due in 8 months 
without interest, money being worth 6%. 

f 375 -5- f 1.04 = 360.58. Present worth is $ 360.58. 

We are required to find what sum of money will amount to $ 375 in 
8 months at 6 % per annum. To find the present worth, we have there- 
fore to find the principal when the amount, time, and rate per annum 
are given. 

1. A merchant bought goods for f 1270 on 4 months' 
credit. How much should have been discounted for pay- 
ment at the time of purchase, money being worth 9%? 

2. What is the present worth of a debt of $4500, * 2300 
of which is due in 8 months and the remainder in 1 year 
2 months without interest, if discounted at 6%? 

3. If a merchant buys flour for $835 on 4 months' 
credit, for how much cash must he sell it the same day to 
gain 15%, if discount is reckoned at 8%? 

4. Find the present worth April 1, of two notes, one 
for $450 due Nov. 1, and the other for $ 500 due July 1, 
both without interest, if discounted at 6 %. 

5. A dealer bought apples for $ 720 on 2 months' credit 
and sold them the same day for $ 785 cash. He then paid 
for the apples, discounting at 6%. Find the profit. 

6. Find the present worth of a debt of $4800, J of which 
is due now, $1500 due in 6 months, and the remainder in 
1 year, all without interest, if discounted at 8%. 
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BANK DISCOUNT 

A promissory note is said to mature on the day when it 
is legally due. In most states, a note matures at the ex- 
piration of the time named in the note, except when that 
falls on Sunday or on a legal holiday, when it matures the 
day before or the day after, according to the law of the 
state where it is made. In some states, however, the maker 
is allowed three days, called Days of Grace, in which to pay 
the note after the time named has expired. 

The Maturity Value of a note is the amount due on the 
note at maturity. 

Note. — If a note does not bear interest, the maturity value is the face 
of the note. If a note bears interest, the maturity value is the amount of 
the note at maturity. 

If A wishes to borrow money at a bank, he makes a 
note not bearing interest, payable at the bank to B. He 
then secures B's indorsement and presents the note at the 
bank. If the officers of the bank are satisfied that A and 
B are responsible persons, they will pay to A the maturity 
value of the note, less the interest on that sum from that 
day to the day of maturity, and retain the note in the bank. 
The note is then said to be discounted. When the note 
matures, A is expected to call at the bank and pay it. 

Note. — Banks usually discount notes for short periods. The time is 
nearly always 30, 60, or 90 days. 

The Term of Bank Discount is the number of days from 
the day of discount to the day of maturity. 

The Bank Discount on a note is the interest on the 
maturity value for the term of discount. 

The Proceeds of a note is the maturity value less the 
bank discount. 



EIGHTH GRADE 751 

Banks sometimes discount notes that were not drawn 
for discount. The payee of a note may wish to obtain the 
money on it before it is due. In such a case, the payee 
indorses the note and presents it at a bank. If the note 
has but a short time to run, and if the officers of the bank 
are satisfied that the maker and payee of the note are 
responsible persons, they will discount it. 

A note for $675, dated May 5, payable in 90 days with- 
out interest, was discounted at a bank July 16, at 6%. 
Find the proceeds, no grace being allowed. 

Since the note does not bear interest, the maturity value of the note is 
^676. 

Counting forward 90 days from May 6, we find that the note matures 
August 3. 

The number of days from July 16, the day of discount, to August 3 is 
18. Hence the term of discount is 18 days. 

Since the interest on $ 676 for 18 days is $ 2.03, the bank discount is 
$2.03, and the proceeds $672.97. 

A note for $850, dated March 8, payable in 4 months 
with interest at 6%, was discounted at a bank April 14 at 
6%. Find the proceeds, no grace being allowed. 

Since the note bears interest, the maturity value is the amount of $850 
for 4 months at 6 %, which is $ 867. 

Since the note is given for 4 months, it matures Jdly 8. 

The number of days from April 14, the day of discount, to July 8 is 84 
days. Hence the term of discount is 84 days. 

Since the interest on $867 for 84 days is $ 12.14, the bank discount is 
$ 12.14, and the proceeds $ 854.86. 

Note. — Since in most states days of grace are not allowed, all examples 
in this book are solved without days of grace. 

1. Find the proceeds of a note for $475 payable in 90 
days, if discounted at date at 6%. 

2. Find the proceeds of a note for $ 735 payable in 60 
days with interest at 8%, if discounted at 6%. 
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1. Find the proceeds of a note for $475 payable in 60 
days, if discounted at date at 7%. 

2. Find the proceeds of a note for $700 payable in 90 
days, if discounted 36 days after date at 8%. 

3. Find the bank discount and proceeds of a note for 
$1260, dated March 2, payable in 90 days without interest, 
if discounted March 14 at 6%. 

4. Find the bank discount and proceeds of a note for 
$650, dated June 18, payable in 60 days with interest at 
6%, if discounted June 27 at 7%. 

5. Find the bank discount and proceeds of a note for 
$935, dated April 1, payable in 8 months without interest, 
if discounted July 18 at 8%. 

6. Find the bank discount and proceeds of a note for 
$1600, dated April 1, 1901, payable in 4 months with 
interest at 5%, if discounted May 24, 1901, at 6%. 

PROCEEDS GIVEN, TO FIND FACE 

For what sum must a note be drawn for 90 days so that 
if discounted at date at 6%, the proceeds may be $394? 

Since the interest on $1 for 90 days at 6% is $.016, the proceeds of $1 
is $.985. Hence the face of the note is as many times $ 1 as $.985 is con- 
tained in $394. 

$ 394. 000 -^ $ . 985 = 400. Hence the face is $ 400. i 

Rule. — Divide the proceeds of the note by the proceeds 
of%\for the term of bank discount. 

1. I wish to obtain $860 at a bank. For what sum 
must I give a note for 60 days to be discounted at 6% ? 

2. For what sum must a note be drawn for 90 days to 
obtain $825 at a bank, if discounted at date at 8% ? 
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EXCHANGE 

£zcluui£e is the meibod of mikir.g pnyments id distauit 
places by means of drafts. 

A Draft is an order issued bv one person to another to 
pay a snm of money to the order of a third person. 

The Face of a draft is the sum named in the draft; the 
Drawer, or Maloer, is the person who signs it ; the Drawee 
is the one ordered to pay the money ; the Psayee is the one 
to whom the money is to be paid. 

Exchange is generally condneted through banks ; but 
when the draft is an order issued by one bank to another^ 
this definition of a draft holds, for the cashier of the bank 
issuing it is the maker, and the cashier of the bank ordered 
to pay the money is the drawee. 

When a draft is issued on a bank in New York, it is 
called a draft on New York ; when it is issued on a bank 
in Chicago, it is called a draft on Chicago, etc 

Banks that wish to sell drafts on any important city 
have a deposit in some bank in that city ; then all their 
drafts are issued on that bank. Nearly all banks through- 
out the country have a deposit in some bank in New York 
in order that they may sell drafts on New York. 

A Sight Draft is a draft payable on presentation to the 
drawee. A Time Draft is a draft payable at a specified 
time after presentation, or after date. 

The Acceptance of a time draft is the promise made by 
the drawee to pay the draft at maturity. This he does by 
writing the word Accepted across the face of the draft, 
with the date and his name. After a time draft has been 
accepted, it is then called an acceptance. 
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If Frank R. Page in Buffalo owes William H. King in 
New York, payment may be made by draft in two ways. 

Fir%t^ Page may go to a bank and buy a draft on New 
York and send it to King. In this case, the cashier of the 
bank in Buffalo is the maker, and the bank in New York 
is the drawee. Page may have the draft made payable to 
King, in which case he sends it to King without indorse- 
ment ; or Page may have the draft made payable to him- 
self, in which case he indorses it before he sends it to 
King. 

$ 385.35 Buffalo, N. Y., Nov. 23, 1901. 

At sight pay to the order of William H. King Three hun- 
dred eighty-jive and ^^ Dollars and charge to the account 
of the First National Bank of Buffalo. 

To the Park National Bank, JamES R. THOMPSON, 

New York City Cashier, 

If the draft is made payable to Page, it would differ from the above 
only in having Page's name in place of King's. 

Second^ King may draw on Page. In this case King is 
the maker of the draft and Page the drawee. King makes 
the draft payable to himself, or to the bank in New York 
where he has an account, or to some bank in Buffalo. 
King then indorses the draft and presents it at his bank. 
The bank sends the draft to a bank in Buffalo, and that 
bank notifies Page. If it is a sight draft. Page pays it at 
once. If it is a time draft. Page accepts it and pays it at 
maturity. If Page refuses to pay the draft or accept it, 
it is returned to the bank in New York. 
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$385.35 New York, Nov. 23, 1901. 

At sight pay to the order of the First National Bank of 
Buffalo Three hundred eighty-five and ^^ DoUars and charge 
to the account of William IT. King. 

To John R. Page, WiLLIAM H. KiNG. 

205 Main St, Buffalo, N. Y. 

When the banks in any city have not enough money on deposit in New 
York to meet the drafts they are issoing on New York, they must send 
money by express to meet them. This involves an expense, and exchange 
on New York is at a premiom ; that is, a draft will cost a certain per cent 
more than its £aoe value. 

When the banks in any city have on deposit in New York lai^ sums 
on which they receive no interest, they will often sell drafts on New York 
at a discount so that they may get money to use without having it returned 
to them by express. 

The cost of f 1 of a draft is SI plus the premium or $1 
minus the discount, and this result diminished by the 
interest on $1 for the time named in a time draft. 

How much will a sight draft for $ 876 cost, when ex- 
change is at 1% premium ? 

81.01 X 875 = 1883.75 

Find the cost of a 30-day draft for f 625, when exchange 
is at 1% discount and money is worth 6%. 

Since exchange is at }% discount, $1 of the draft costs $.996. The 
interest on $ 1 for 30 days at 6 % is $ .006. Hence f 1 of the draft costs 
$.995-1.005, or $.99. 

1.99 k 625 = $618.75 

1. What is the cost of a sight draft for $875 when 
exchange is at \% premium? 

2. Find the cost of a 30-day draft for $640 when ex- 
change is at 1 J% premium and money is worth 6%. 



756 ARITHMETIC 

1. Find the cost of a sight draft for $850 when ex- 
change is at 1% premium. 

2. How large a sight draft can be bought for $550 
when exchange is at | % discount ? 

3. Find the cost of a 30-day draft for 11725 when 
exchange is at 1% discount and money is worth 7%. 

4. Find the cost of a 30-day draft for $575 when 
exchange is at |% premium and money is worth 6%. 

5. When exchange is at ^% premium and money is 
worth 6%, find the cost of a 60-day draft for $2675. 

6. Find the face of a 30-day draft that costs $8000 
when exchange is at J % discount and money is worth 7%. 

STOCKS AND BONDS 

When a very large sum of money is needed to establish 
and carry on any business, a number of persons combine 
to provide the necessary money. Such a combination of 
men, organized under the laws of some state, is a Corpora- 
tion, or Stock Company. All the money contributed to 
start the business is the Capital, or Capital Stock, and the 
persons who invest the capital are the Stockholders. 

The Charter of a corporation is the legal document ob- 
tained from the state specifying the rights and limitations 
of the corporation. 

A Share is one of the equal parts into which the capital 
is divided. It is usually $100, $50, or $25. 

A Certificate of Stock is a document given to each stock- 
holder specifying the number of shares to which he is en- 
titled and the original value of each share. 
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When a person bays or sells stock, he buys or sells a certificate, for it 
is the evidence of ownership. 

The Par Value, or Nominal Value, of a share is its face 
value, or the sum named on its face. 

When the business of a corporation is very profitable, the shares will 
sell above par, that is, for more than their nominal value ; when the busi- 
ness is unprofitable, the shares will sell below par. 

The Market Value of a stock is the price at which it will 
sell in market. 

A Dividend is a sum of money divided among the stock- 
holders from the net profits of the business. 

Dividends are always computed on the par value of the 
stock without regard to its market value, 

9 

A Surplus is a portion of the net earnings left in the 
business. Most corporations accumulate a surplus. 

When any government or corporation wishes to raise 
large sums of money, bonds are issued and sold. These 

« 

are promissory notes, and they are secured by the property 
of the state, city, or corporation issuing them. 

A Mortgage is a conditional sale of property, made to 
secure the payment of a bond. 

We have seen that the dividend on the capital stock of 
any corporation may vary, because the net income varies. 
Governments and corporations cannot sell their bonds 
unless they specify the rate of interest. For this reason, 
bonds bear a fixed rate of interest. 

A Stock Broker is a person who buys and sells stocks and 
bonds. Brokerage is the commission charged by a broker 
for buying or selling stocks for others, and in nearly all 
cases it is ^% of the par value. 
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In all examples in stocks in this book, the par value of a share will be 
considered $ 100 unless otherwise stated. 

When a man buys stock through a broker, it costs him 
the market value plus the brokerage ; when he sells, he 
receives the market value less the brokerage. 

Including brokerage at ^%, what does a share of stock 
cost at 94^%? Atll5f? At65f? Atl38|? At48J? 

Find the cost of 80 shares of N.Y. Central R. R. stock 
at 145|, brokerage J%. 

$145,875x80 =$11,670. 

How much will a man receive for 140 shares of D. L. & 
W. R. R. stock at 164|, brokerage J% ? 

$164.50 X 140 = $23,030. 

1. Find the cost of 85 shares of Union Pa6ific R. R. 
stock at 8|% above par, brokerage J%. 

2. A man sold 35 shares of bank stock at 148|, broker- 
age ^%. How much did he receive for it? 

3. Find the annual income on 125 shares of bank stock 
which pays a semi-annual dividend of 4%. 

4. How much bank stock at 162J can be bought for 
$7800? Find the dividend on it at 8%. 

5. A man bought mining stock at 102|, brokerage ^%, 
paying $7725 for it. How many shares did he buy? 

6. What is the annual income on 145 shares of railroad 
stock, if it pays a quarterly dividend oil\%? 

7. A invested $3390 in stock at 28|^, brokerage J%, and 
sold it at 35, brokerage ^%. Find the gain. 

8. B bought 85 shares of stock at 127|, brokerage |%, 
and sold it at 135J, brokerage ^%. Find the gain. 

9. A man sold through a broker 220 shares of stock at 
165|, brokerage |%. How much did he receive for it? 
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A 4% stock is a stock that pays p-n annual dividend of 
4%. A 5% bond is a bond that pays 5% interest. 

Pupils must remember that the interest on bonds, like the dividend on 
capital stock, is computed on the par value. 

1. A man invested $12,876 in 4% railroad stock at 
102|, brokerage |%. Find the annual dividend. 

One share costs $103. $12,875 -^ $103 = 125, the number of shares. 
At 4%, the dividend on one share is $ 4. 

i4xl25 = $500. 

2. What sum must be invested in 6% stock at 112|, 
brokerage ^%, to secure an annual income of $1260? 

The dividend on one share is $6. $ 1260 -t- $6 = 210, the number of 
shares that must be bought. 

$112.50x210 = $23,625. 

1. A man invested $10,240 in 5% city bonds at 128. 
Find the annual income. 

2. Find the annual income from an investment of 
$17,010 in 8% bank stock, bought at 162. 

3. What sum must be invested in 6% stock at 138^, 
brokerage J^%, to secure an annual income of $900? 

4. What sum is invested in 6% bonds at 3|% premium 
to give a semi-annual income of $^420? 

5. A man bought stock at 95, paying $7125 for it. If 
it pays 4^% semi-annually, what is the annual income ? 

6. A man receives $185 quarterly on 4% bonds, which 
he bought at 105|, brokerage ^%. Find the cost. 

7. What sum must be invested in 5% bonds at 104|, 
brokerage |%, to give quarterly interest of $187.50 ? 

, 8. What sum must be invested in 7 % bank stock at 115|, 
brokerage ^%, to give a semi-annual dividend of $770? 
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If a man buys 5% stock at 124|^, brokerage ^%, what 
per cent does he receive on the investment? 

A share of the stock costs $ 125. He must therefore invest $126 to get 
$5 income. In examples of this type we are required to find what per 
cent of the cost of a share is the income on a share. 

Question : f 5 is what per cent of $125? 

1. What is the rate of income on money invested in 
6% stock, if purchased at 84? 

2. If a man buys 10% stock at 124J, brokerage ^%, 
what per cent does the investment pay? 

3. What is the rate of income on money invested in 
6% stock, if the stock is bought at 20% premium? 

4. If stock that pays 1|% quarterly is bought at 175, 
what rate of interest does it pay ? 

5. What sum must be invested in 5% railroad bonds 
at 105 to yield a quarterly income of $ 3000 ? 

6. What will be received for some 8% bank stock 
which pays a semi-annual dividend of $420, if sold at 185 ? 

7. A man sold 540 shares of 6% stock at 110, and 
invested the money in 4% bonds at 90. How much was 
his yearly income increased or diminished ? 

8. A man received $10,560 for railroad bonds, which 
a broker sold for him at 88|, brokerage |%. If he bought 
the bonds at par, how much did he lose ? 

9. A man received $14,260 for 5% bonds sold at 115, 
and invested the money in 6% bank stock at 124. How 
much was his annual income increased or diminished ? 

10. A young man inherited $43,200. He invested half 
of it in 5% railroad stock at 96, and the other half in 
{? bank stock at 112^. What was his yearly income ? 
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PARTNERSHIP 

A Partnership is an association of two or more persons 
for the transaction of business. The Partners are the 
persons associated in business. 

The Capital is the money or property invested in the 
business. The Resources, or Assets, of a firm are its prop- 
erty of all kinds, together with the amounts due it. The 
Liabilities of a firm are its debts. 

Principle. — The gains and losses of a firm are shared 
in proportion to the amount of capital each partner invests^ 
and the length of time it is in the business. 

To find the partners' gain or loss when their capital is 
employed for equal periods of time: 

A and B entered into partnership. A furnished $ 6000 
of the capital, and B $ 4000. At the end of a year their 
profits were $ 2600. Find each one's share. 

$6000 + $4000 = $10,000, the whole capital. 

A has -f^^ of the capital, or f . | of $ 2600 = $ 1560. 
B has ^%y of the capital, or f . f of $ 2600 = $ 1040. 

1. A, B, and C engage in business with a joint capital 
of $ 18,000. A put in $ 9000 ; B, $ 6000 ; and C, the 
remainder. Their profits were $ 4500. Find C's share. 

2. A and B bought land for $36,000, A investing 
$ 22,000 and B the remainder. If they sold it at a profit 
of $ 7200, what was each one's share of the gain ? 

3. A, B, and C formed a partnership with a joint 
capital of $22,000. A and B each put in $7000 and 
C the remainder. They gained $ 7062. Find C's share 



762 • ARITHMETIC 

To find the partners' gain or loss when their capital is 
employed for unequal periods of time: 

A and B formed a partnership for a yei^r, each investing 
1 6000. After 3 months A put in $ 3000 more, and at the 
end of 6 months B put in $3000 more. Their profits 
were $9450. Find each partner's share. 

($ 6000 X 12 = $ 72,000 ($ 6000 x 12 = $ 72,000 

($3000 X 9 = $ 27,000 ($3000 x 6 = $ 18,000 

$ 99,000 $ 90,000 

A has $6000 for 12 months and f 3000 for 9 months, all of which is 
equivalent to $99,000 for 1 month. B has $6000 for 12 months and 
$3000 for 6 months, all of which is equivalent to $90,000 for 1 month. 
The whole capital for 1 month is $ 189,000. 

A has iWififir o* ^^^ capital, or ^. ^^ of $ 9450 = $ 4950. 

B has AWb o^ th® capital, or ^ft. ^^ of $ 9450 = $ 4500. 

1. A, B, and C bought property, A and B each invest- 
ing $ 24,000 and C $ 12,000. They soon sold it at a profit 
of $ 18,000. To how much of the profit was each entitled ? 

2. A, B, and C entered into partnership. A put in 
$ 8000 for 1 year ; B, $ 6000 for 9 months ;, and C, $ 6000 
for 6 months. The profits were $ 6450. Find C's share. 

3. Jan. 1, A and B entered into partnership for one 
year. A put in $ 6000 and B $ 10,000. A put in $ 2000 
more Apr. 1, and B took out $ 1500 May 1. Their profits 
for the year were $ 7750. What was each partner's share? 

4. A started in business May 1, 1900. July 1, he 
formed a partnership with B, and Sept. 1, C became a 
member of the firm. May 1, 1901, A was entitled to 
$1680 of the profits; B, $1120; and C, $1568. If the 
whole capital was $ 16,000, how much did each invest ? 
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1. A, B, and C engage in business together. A put in 
18000; B, $2000 more than A; and C, #4000 more than 
B. Their profits were $ 6432. Find each one's share. 

2. A, B, and C formed a partnership with a capital of 
$ 25,000. A and B each put in twice as much as C. If 
they gained $ 6426, what was each man's share ? 

3. A and B formed a partnership for a year, each 
investing $ 6000. After 3 months A put in $ 2000 more, 
and at the end of 6 months B put in $3000 more. If 
their profits were $ 8883, what was each man's share ? 

4. Apr. 1, A and B entered into partnership for one 
year, each furnishing $4000 capital. July 1, A added 
$1000, and Oct. 1, he added $2000 more. June 1, B 
added $ 4000, and Nov. 1, he took out $ 2000. Their profits 
for the year were $7448. How much should each receive? 

5. Jan. 1, A started in business with $ 6000. Apr. 1, he 
took B into partnership. Later they took C as partner 
with $10,000 capital. At the end of the year their profits 
were $3916, of which A took $1320 and C $550. Find 
B's capital and the time when C entered the firm. 

6. A, B, and C engaged in partnership, each investing 
$ 10,000. After 3 months A added $ 2000 to his capital. 
At the end of 4 months B took out $ 2000, and C increased 
his capital to $15,000. Their profits at the end of the 
year were $ 8442. What was each partner's share ? 

7. Oct. 1, A and B formed a partnership. A put in 
$8000, and B $ 10,000. Jan. 1, A added $4000, and Apr. 
1, he took out $1000. Jan. 1, B took out $2000, and 
Apr. 1, he added $ 3000. Apr. 1, they took in C as part- 
ner, who put in $ 8000. Their profits for the year ending 
Oct. 1 amounted to $ 6958. What was each partner's share ? 
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ARITHMETIC 



RATIO AND PROPORTION 



Ratio is the quotient obtained by dividing one number 
by another of the same kind. 



The ratio of 15 to 5 is 3. 



The ratio of 5 to 35 is f 



The Terms of a ratio are the two numbers compared. 

The Antecedent is the first term of a ratio. The Con- 
sequent is the second term of a ratio. 

Since a ratio is determined by division, a ratio may be 
indicated by the sign of division, or by writing the divi- 
dend above the divisor in the form of a fraction. It is 
also indicated by the colon. 

14 -*- 3 ^ 14 : 3 



1. 45:15. 


12 : 48. 


45 : 30. 


36 : 48. 


2. 15:75. 


70 : 35. 


30 : 45. 


30 : 12. 


3. 64:16. 


25 : 75. 


70 : 20. 


48 : 60. 



When two fractions have a common denominator, the ratio of one to 
the other is the same as the ratio of their numerators. 



1- l=f 




I' 


■i 




h-- 


■h 


i-'h 


2. |:f 




1 


= 1- 




h 


■h 


V-h 


3. |:f. 




1^ 


■h- 




V- 


h 


h--l' 


4- i:f- 




« = 


■■h 




!■■ 


■h 


1 = ^ 


5. 2 ft. : 


Sin. 




«3 


: $ .50. 






2 yd. : 2 ft. 


6. 2 ft. : 


4 yd. 




f4: 


: f .80. 






4 ft. : 3 yd. 


7. 2 ft. : 


3 in. 




$3: 


;$.25. 






4 yd. : 8 ft. 


8. 9 in. 


:3 ft. 




$6: 


1.75. 






11 ft. : 2 rd. 
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A Proportion is an expression of equality between two 
ratios. The equality is indicated in two ways. 

9:3 = 6:2 9:3::6:2 

The Terms of a proportion are the four terms of the 
two equal ratios. 

The Extremes are the first and fourth terms of a propor- 
tion. The Means are the second and third terms. 

A Simple Proportion is a proportion whose terms are 
expressed by single numbers. 

Example given above. 

A Compound Proportion is a proportion, one or both of 
whose terms are expressed by their factors. 

8:4:: 45:15 12:8:: 15:20 

9:6 10 : 5 : : 24 : 6 

If three terms of any proportion are known, the other 
term may be found. Remember the ratios are equal. 

1. 60 : 15 : : a; : 12 2. a; : 45 : : 25 : 75. 

Since 60 in the first example is 4 times 15, the second antecedent is 4 
times 12, or 48. Since 25 in the second example is | of 75, the first an- 
tecedent is I of 45, or 15. 

1. 13:65:: 14: a;. 2. 84 : a: :: 77 : 11. 

Since 65 in the first example is 5 times 13, the second consequent is 5 
times 14, or 70. Since 11 in the second example is ^ of 77, the first con- 
sequent is I of 84, or 12. 

1. 8:4:: 7 :a;. a;:6::9:6. 15:a;::9:12. 

2. 4 : 6 : : a; : 8. 5 : a; : : 6 : 2. 12 : 48 : : 7 : a;. 

3. a;:4::6:9. 6:8::a;:9. 7:a;::20:30. 

4. 7:3::9:a;. a::8::4:3. J5:90::a;:4. 
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Principle. — In any proportion the product of the means 
is equal to the product of the extremes. 

This principle enables us to find the missing term in 
any proportion without knowing the ratio. 



6:4=a::6 


a::8 = 3:4 


14 : a; = 7 : 4 


Ax=m 


4a;=24 


ix=m 


' a;=9 


x= 6 


a;=8 



There are many problems in arithmetic in which the 
ratio of two given numbers is equal to the ratio of two 
other numbers, one of which is to be found. 

To solve a problem by proportion, the pupil must first 
determine what two pairs of numbers in the problem have 
equal ratios. He then expresses the equality of these 
ratios in the form of a proportion, denoting the number to 
be found by x^ and finds the missing term. 

Note. — It must be remembered that the terms of a ratio must be ex- 
pressed in the same unit. 

At the same price^ two quantities of anything have the 
same ratio as their respective cost. 

If 48 yards of silk cost $ 84, how much will 25 yards 
cost at the same price per yard ? 

48: 25:: 84: a: 

1. If 5 yards of lace cost $ 8.75, how many yards will 
cost $ 28 at the same price per yard ? 

2. If 9 dozen pencils cost $ 1.80, how many gross can be 
bought for $ 30 at the same price ? 

3. If a piece of oil cloth 5 ft. long and 4 ft. wide costs 
$ 1.60, how many square yards will cost $ 9 ? 

4. If 70 sq. rd. of ground yield 44 bu. of potatoes, how 
many bushels will 3^ acres yield at the same rate ? 
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5. If 6 yd. 1 ft. 6 in. of ribbon cost f 3.74, how many 
yards can be bought for $6.61 ? 

6. How many bushels of potatoes will cost f 6.38, when 
2 bushels 3 pecks cost $2.42 ? 

7. If the interest on $850 is $29.75, what principal 
will yield $ 140 interest in the same time ? 

8. If 15 quarts of berries cost $ 1.80, how many crates 
of 32 quarts each will cost $ 24 ? 

9. If 2 lb. 9 oz. of tea cost $1.64, how much will 5 lb. 
14 oz. cost at the same price per pound ? 

10. If -a train runs 255 miles in 5 hr. 40 min., how far 
will it run in 9 hr. 20 min. at the same rate ? 

11. How much will 28 yards of silk cost at the same 
price per yard at which 17 yards cost $23.80 ? 

The solution of some problems involves a compound 
proportion. In such examples one or more of the terms 
are expressed by their factors. 

If 8 men can build 108 rods of wall in 18 days, in how 
many days can 12 men build 72 rods ? 

The numbers of days* work have the same ratio as the numbers of 
rods of wall built. The number of days* work required to build 108 rods 
is the product of 8 and 18, and the number of days* work required to 
build 72 rods is the product of 12 and x. 

8: 12:: 108: 72 
18: a; 
(12 X 108)a; = 8x 18x72 

05 = 8 

Note. — The solution is shortened by cancelling equal factors on oppo- 
site sides of the sign of equality. 
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1. If 8 men can do | of a piece of work in 9 days, how 
many men can do the whole of it in 4 days ? 

2. If 864 cubic inches of water weigh 31 pounds, how 
many pounds will a cubic yard weigh ? 

3. If 9 men can do a piece of work in 12 days, how 
many men can do 4 times as much in 18 days ? 

4. If 25 yards of carpet cost $43.75, how many yards 
will cost $77 at the same price per yard ? 

5. In how many days can 16 men do f of a piece of 
work, if 20 men can do | of it in 14 days ? 

6. How many men can build 123 rods of wall in 20J 
days, if 5 men can build it in 16 days ? 

7. If a farmer receives $7.37 for .44 of a ton of hay, 
what will he receive for 4^ tons ? 

8.. In how many days can 24 men do ^ of a piece of 
work, if 15 men can do the whole of it in 40 days ? 

9. How many bushels of oats will 11 horses eat in 
13 days, if 17 horses eat 55 bu. 3 pk. 1 qt. in 21 days ? 

10. How many hours a day must 4 men work to do half 
as much work in 10 days as 15 men can do in 4 days when 
they work 10 days a day ? 

11. Twenty-four men are engaged to do a piece of work 
in 15 days. After 5 days 8 men stop work. In how 
many days can the rest of the men complete the work ? 

12. How high must a pile of wood be that is 80 feet 
long and 4 feet wide to be worth $71.25, if a pile 64 feet 
long, 8 feet wide, and 8 feet high is worth $ 152 ? 

13. If 14 men can dig a ditch 120 ft. long, 8 ft. wide, 
and 6 ft. deep in 12 days, in how many days can 18 men 
dig a ditch 180 ft. long, 12 ft. wide, and 4 ft. deep ? 
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14. Find the ratio of a field 35 rods long and 18 rods 
wide to a field 21 rods long and 15 rods wide. 

15. If 6 men earn $ 150 in 20 days, how many men will 
earn $ 78.75 in 9 days at the same rate ? 

16. How many miles can 48 tons be carried for the 
money paid for carrying 86 tons 192 miles ? 

17. How many men can do f of a piece of work in 10 
days, if 8 men can do the whole of it in 20 days ? 

18. How many days will it take 15 men to cut 405 
cords of wood, if 13 men can cut 780 cords in 40 days ? 

19. If 14 ounces of tea cost 70 cents, how much will 
4| pounds cost at the same price per pound ? 

20. On what sum will the interest amount to $54, if 
the interest on $ 640 for the same time is $ 28.80 ? 

21. If 12 boys or 8 men can do a piece of work in 20 
days, in how many days can 25 boys and 10 men do it ? 

22. If 32 men can do a piece of work in 45 days, in 
how many days can they complete the same work with 
the assistance of 8 more men ? 

23. Eighteen men are engaged to do a piece of work 
in 24 days. After 6 days 6 men stop work. In how 
many days can the rest of the men complete the work ? 

24. If 12 men can build a wall 48 yd. long, 5 ft. wide, 
and 8 ft. high in 10 days of 8 hours each, how many men 
will it take to build a wall 120 ft. long, 3 ft. wide, and 
12 ft. high in 5 days of 9 hours each ? 

25. If 7 men can excavate a cellar 50 ft. long, 36 ft. 
wide, and 8 ft. deep in 20 days of 8 hours each, how 
many hours a day must 12 men work to excavate a cellar 
45 ft. long, 25 ft. wide, and 6 ft. deep in 5 days ? 



770 ARITHMETIC 

INVOLUTION 

A Power of a number is the product obtained by taking 
the number two or more times as a factor. 

The powers of a number are named from the number 
of times it is taken as a factor. 

The Square, or Second Power, of a number is the product 
obtained by taking it twice as a factor. 

The Cube, or Third Power, of a number is the product 
obtained by taking it three times as a factor. 

An Exponent is a small figure written at the right of 
a number, and a little above it, to denote the power. 

82 = 8x8. 58 = 5x5x5. 3* =3x3x3x3. 

Involution is the process of finding a power of a number. 

1. 282. 2. 478. 3. 582. 4. 154. 

5. 658. 6. 872. 7. 748. 8. 24*. 

A fraction is raised to a power by raising each term of 
the fraction to the required power. 

1. (|)«. 2. (if)2. 3. (8J)2. 4. (1.5)3. 

5. ay- 6. (^)2. 7. (3§)8. 8. (5.6y. 

EVOLUTION 

A Root of a number is one of the equal factors of it. 
The Square Root of a number is one of the two equal 
factors of the number. 

4 is the square root of 16. 7 is the square root of 49. 

The Cube Root of a number is one of the three equal 
factors of the number. 

3 is the cube root of 27. 6 is the cube root of 125. 



EIGHTH GRADE 771 

Evolution is the process of finding a root of a number. 

As a knowledge of square root is of little value and but 
little applied in arithmetic, we shall simply illustrate the 
process without attempting any explanation. 

21'06'81 [459 57'91'21 L761 41'99'04 [648 

16 49 36 . 

85 506 146 891 124 599 

425 876 496 



909 8181 1521 1521 1288 10304 

8181 1521 10304 

Rule. — Separate the number into periods of two figures 
each^ beginning at the right. 

Find the greatest square in the left-hand period^ and unite 
its square root for the first figure of the root. 

Subtract this square from the left-hand period^ and to the 
remainder annex the next period for a dividend. 

Double the root already found for a partial divisor. 
Divide the dividend^ omitting the right-hand figure^ by the 
partial divisor^ and annex the quotient to the root and also 
to the divisor. Multiply the completed divisor by the last 
figure of the root^ subtract the product from the dividend^ 
and to the remainder annex the next period for a new divi- 
dend^ continuing the process until all the periods have been 
used. 

Note. — If any partial divisor is not contained in the dividend, annex 
a cipher to the root and also to the partial divisor, and annex the next 
period of the number to the dividend. 

Find the square root of the following numbers : 
1. 18769. 2. 811801. 3. 13734436. 4. 24403600. 
5. 94249. 6. 258064. 7. 33860761. 8. 49984900. 
9. 212521. 10. 396900. ii. 16224784. 12. 35892081. 
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SQUARE ROOT OF A DECIMAL 

Rule. — Separate the decimal into periods of two figures 
each^ beginning at the decimal point. 

The process is the same as with whole numbers. 

From the right of the root point off as many decimal places 
as there are periods of decimal places. 

Note. — If we wish to obtain the square root of a decimal to 2 decimal 
places, we should have 4 decimal places in the number; if we wish to 
carry the work to 3 decimal places, we should have 6 decimal places in 
the number ; and so on. The number of decimal places may be increased 
by annexing ciphers. 

\/1322 indicates the square root of 1322. 

1. Vr008. 2. s/A. 3. Vy009. 4. VOOO". 



5. V64^. 6. VT7. 7. V.025. 8. VSOTOT. 

9. Vl387f. 10. V79. 11. VLOI. 12. V3.504. 

SQUARE ROOT OF A COMMON FRACTION 

Rule. — If both terms of the fraction are squares^ find the 
square root of each term separately. 

If either term is not a sqicare^ reduce the fraction to a 
decimal and find the square root of the decimal. 



1. V5^. 


2. V|. 3. V4§. 


4. V6i. 


5. V8f. 


6. Vf. 7. V2|. 


8. VSI". 


9. V7i. 


10. V|. 11. V7|. 

CUBE ROOT 


12. V9|. 



The two examples on the next page illustrate the pro- 
cess of finding the cube root of a number. 
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34'328'125[325 




201'230'056 586 




27 
7328 




7500 


125 


2700 


76230 


180 






1200 




4 






64 




2884 


5768 

• 

1560125 




8764 
1009200 


70112 


307200 


6118056 


4800 






10440 




25 


1560125 




36 
1019676 




312025 


6118056 



Rule. — Separate the number into periods of three figures 
each^ beginning with units. 

Find the greatest cube in the left-hand period^ and write 
its cube root for the first figure of the root. 

Subtract this cube from the left- hand period^ and to the 
remainder annex the next period for a dividend. 

Square the root already founds multiply the square by 3, 
and to the product annex two ciphers for a partial divisor. 

Divide the dividend by the partial divisor^ and annex the 
quotient to the root. 

Multiply the first part of the root by the second^ multiply 
that product by 3, and to the result annex one cipher. Add 
this number and the square of the second part of the root to 
the partial divisor for the complete divisor. 

Multiply the complete divisor by the second part of the 
rootj and subtract the product from the dividend. 

Proceed in the same manner with all the periods. 



Note. — If any partial divisor is not contained in the dividend, annex 
one cipher to the root, annex two ciphers to the partial divisor, and annex 
the next period to the dividend. 
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v^2364 indicates the cube root of 2354. 

1. ^131872229. 2. ^14348907. 3. ^201230056. 



4. V303464448. 5. V27270901. 6. V315821241. 
7. ^354894912. 8. v/43614208. 9. \^521660125. 



CUBE ROOT OF A DECIMAL 

Rule. — Separate the decimal into periods of three figures 
eachy beginning at the decimal point. 

The process is the same as ivith whole numbers. 

From the right of the root point off as many decimal places 
as there are periods of decimal places. 

Note. — If we wish to obtain the cube root of a decimal to 2 decimal 
places, we should have 6 decimal places in the number ; if we wish to 
carry the work to 3 decimal places, we should have 9 decimal places in 
the number ; and so on. The number of decimal places may be increased 
by annexing ciphers. 



1. V9.1819. 2. V4.3953. 3. V.27. 4. V401947272. 



5. V56.132. 6. V66.973. 7. V.64. 8. V714516984. 
9. \/'971.19. 10. ^205.59. ll. ^:47. 12. ^^743677416. 



LONGITUDE AND TIME 

A Meridian is an imaginary line on the earth passing 
from pole to pole. 

Longitude is distance east or west from a given meridian. 
The meridian from which longitude is usually reckoned is 
that which passes through Greenwich, England. 
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Longitude is measured in degrees, minutes, and seconds. 
The circumference of the earth is divided into 360 degrees, 
a degree into 60 minutes, and a minute into 60 seconds. 

The longitude of a place is the number of degrees the 
place is east or west of the meridian of Greenwich, and the 
difference in longitude between two places is the number 
of degrees from one place to the other. 

If two places are both east or both west, the difference 
in longitude is found by subtracting the less from the 
greater; if one place is east and another west, the dif- 
ference in longitude is found by addition. 

1. A is 35° 45' 50" east, and B is 85° 12' 30" east. Find 
the difference in longitude. 

2. A is 38° 25' 35" east, and B is 72° 42' 48" west. Find 
the difference in longitude. 

3. A is 120° 15' 12'' west and B is 45° 55' 40" west. 
Find the difference in longitude. 

The relative position of the sun to any meridian deter- 
mines the time of all places on that meridian. When the 
rays of the sun are vertical at any point of a meridian, it is 
noon at all places on that meridian. Since the sun ap- 
pears to move around the earth from east to west, when it 
is noon on any meridian, it is past noon at all places east 
of it, and before noon at all places west of it. 

To find the time at one place when the time at another 
place and the difference in time are known: 

Rule. — To the time of the westerly place add the differ- 
ence in time ; or from the time of the easterly place subtract 
the difference in time. 

Note. — In this work call 1 o'clock p.m. the 13th hour, 2 o'clock the 
14th hour, 3 o'clock the 16th hour, and so on. 
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1. The difference in time between two places is 3 hr. 
26 min. When it is 80 min. past 1 p.m. at the easterly 
place, what is the time at the westerly place ? 

2. The difference in time between two places is 2 hr. 
40 min. When it is 15 min. past 11 A.M. at the westerly 
place, what is the time at the easterly place ? 

3. The difference in time between two places is 5 hr. 
45 min. When it is 45 min. past 3 p.m. at the easterly 
place, what is the time at the westerly place ? 

The sun appears to move around the earth in 24 hours, 
hence it appears to move through 360° in 24 hours, or 
15° in 1 hour, 15' in 1 minute, 15" in 1 second. 

To find the difference in longitude between two places 
when the difference in time is given or can be found: 

Rule. — Multiply the difference in time^ expressed in 
hours^ minutes^ and seconds hy 15, and the respective products 
will denote the number of degrees^ minutes^ and seconds in 
the difference in longitude. 

1. The difference in time between two places is 5 hr. 
4 min. Find the difference in longitude. 

2. The difference in time between two places is 2 hr. 
15 min. 12 sec. Find the difference in longitude. 

3. Find the longitude of a place whose time is 20 min. 
40 sec. past 8 p.m. when it is noon at Greenwich. 

4. The difference in time between two places is 6 hr. 
8 min. 20 sec. Find the difference in longitude. 

5. When it is 11 o'clock A.M. at New York, it is 5 min. 
21 sec. past 4 p.m. at Paris. The longitude of New York 
is 74° 3" west. What is the longitude of Paris ? 
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To find the difference in time between two places when 
the difference in longitude is given : 

Rule. — Divide the difference in longitude^ eocpresBed in 
degrees^ minutes, and seconds by 15, and the respective quo- 
tients will denote the number of hours, minutes, and seconds 
in the difference in time. 

1. The difference in longitude between two places is 
65° 20' 15". What is the difference in time ? 

2. The difference in longitude between two places is 
87° 45'. What is the difference in time ? 

3. The difference in longitude between two places is 
72° 18' 24". What is the difference in time ? 

4. The difference in time between two places is 9 hr. 
45 min. Find the difference in longitude. 

5. The difference in longitude between two places is 
58° 20' 45". Find the difference in time. 

6. The longitude of Philadelphia is 75° 10' west and 
that of St. Paul 93° 4' 55" west. When it is 15 min. past 
1 P.M. at Philadelphia, what is the time at St. Paul ? 

7. The difference in time between two places is 4 hr. 
10 min. When it is 10 o'clock A.M. at the westerly place, 
what is the time at the easterly place ? 

8. When it is noon at Boston, it is 34 min. 29 sec. past 
8 A.M. at San Francisco. The longitude of Boston is 
71° 3' 30" west. What is the longitude of San Francisco ? 

9. The difference in longitude between two places is 
62° 15' 40". When it is 25 min. past 10 a.m. at the 
westerly place, what is the time at the easterly place ? 

10. The longitude of Philadelphia is 75° 10' west. 
When it is 10 o'clock a.m. at Philadelphia, it is 10 min. 
1 sec. past 3 p.m. at Paris. Find the longitude of Paris. 
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U. The difference in time between two places is 8 hr. 
10 min. 40 sec. Find the difference in longitude. 

12. What is the difference in time between Greenwich 
and a place 120° 40' 15" west of it ? 

13. What is the longitude of a place whose time is 
40 min. 20 sec. past 3 p.m., when it is noon at Greenwich ? 

14. The longitude of Canton is 113° 14' east. When it 
is 10.45 A.M. at Greenwich, what is the time at Canton? 

15. What is the difference in time between Greenwich 
and a place 95° 16' east of it ? 

16. The difference in time between two places is 10 hr. 
15 min. When it is 35 min. past 4 p.m. at the easterly- 
place, what is the time at the other place ? 

17. The longitude of New York is 74° 3" west and that 
of Paris 2° 20' 15" east. When it is 20 min. 40 sec. past 
9 A.M. at New York, what is the time at Paris ? 

18. The longitude of Boston is 71° 3' 30" west and that 
of San Francisco 122° 26' 15" west. When it is noon at 
Boston, what is the time at San Francisco ? 

19. The longitude of Albany is 73° 44' 53" west and 
that of St. Paul is 93° 4' 55" west. How much earlier 
does the sun rise at Albany than at St. Paul ? 

20. The difference in longitude between two places is 
84° 16' 20". When it is 40 min. 20 sec. past 3 p.m. at the 
easterly place, what is the time at the other place ? 

21. The longitude of Cincinnati is 84° 26' west and ttiat 
of Berlin is 13° 23' 45" east. When it is 20 min. 30 sec. 
past 9 A.M. at Cincinnati, what is the time at Berlin ? 

22. When it is 30 min. past 2 p.m. at Paris, it is 40 min. 
47 sec. past 8 a.m. at Chicago. The longitude of Paris is 
2° 20' 15" east. Find the longitude of Chicago. 
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METRIC SYSTEM 

The Metric System is a system of weights and measures 
whose units increase and decrease on the decimal scale. 
It is called the metric system, because the unit is the 
meter, all the units of length, surface, volume, capacity, 
and weight being derived from the meter. 

LINEAR MEASURE 

10 millimeters mm = 1 centimeter cm 

10 centimeters = 1 decimeter dm 

10 decimeters = 1 meter m 

10 meters = 1 dekameter Dm 

10 dekameters = 1 hektometer Hm 

10 hektometers = 1 kilometer Km 

The unit of linear measure is the meter, and all the 
other units are named by attaching certain prefixes to the 
name of the unit. Milli means thousandth, centi means 
hundredth, deci means tenth, deka means 10, hekto means 
100, kilo means 1000. Hence a millimeter is 1 thousandth 
of a meter, a centimeter is 1 hundredth of a meter, a deci- 
meter is 1 tenth of a meter, a dekameter is 10 meters, a 
hektometer is 100 meters, a kilometer is 1000 meters. 

It will thus be seen that each unit in linear measure is 
1 tenth of the next higher unit and 10 of the next lower. 
Hence, in reducing any number of linear units to the next 
lower, we multiply by 10; in reducing any number of 
units to the next higher, we divide by 10. 

Note. — The pupil will remember that in multiplying by 10, he moves 
the decimal point one place to the right ; in dividing by 10, he moves the 
decimal point one place to the left. 

3667^°^ = 365.7^" = 36.57™ = 3.657^"^ = .3657^"" 
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1. Express 46395^°* as meters; as hektometers ; as 
decimeters; as kilometers; as dekameters. • 

2. Express 34^™ as meters; as centimeters; as deka- 
meters ; as decimeters ; as hektometers. 

3. Add 9300^^ 7368°^, 4826^^ 495^^ and 725^", and 
express the sum as kilometers. 

4. Add 8400<'^ 6200^, 4835"^, 1265^^ 475«™, and 85^°*, 
and express the sum as hektometers. 

5. At 8 cents a meter, what will it cost to enclose a 
rectangular field 14^^°» 6"* long and 8^°* 8°» wide ? 

6. A merchant sold 8™ 4*^^ of ribbon to each of 7 ladies. 
What did he get for it at 4 cents a decimeter ? 

7. How many rails 9" 4^"* long will it take to build a 
double track railway 6^"* 6^°* 4^°* long ? 

8. Using boards 4°* 6*^™ long, how many boards will it 
take to build a fence 4 boards high 9«°* 2^°* long ? 

SURFACE MEASUREMENTS 

The units of surface measurements are squares whose 
dimensions are the corresponding units of length. The 
names of the units are the same as those used in linear 
measure with the word square prefixed. A square meter 
is therefore a square each of whose sides is 1 meter. Since 
a square meter is 10 decimeters long and 10 decimeters 
wide, it contains 100 square decimeters. Thus each unit 
of surface is 1 hundredth of the next higher and 100 of 
the next lower. Hence, in reducing any number of square 
units to the next lower, we multiply by 100 ; in reducing 
any number of units to the next higher, we divide by 100. 

365275'^^"» = 3652.75™ = 36.5275^™ = .365275«'° 
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In measuring land, the square meter is called a eentare 
**, the square dekameter is called an are % and the square 
hektometer is called a hectare ^. 

1. How many square decimeters are there in a piece 
of paper 24°* long and 1" 4^°* wide ? 

2. How many hectares are there in a rectangular field 
4Hm 2Dm i^^g ^ud 9^"* 8°» widc ? 

3. If a piece of paper is 8^°* wide, how long must it 
be to contain 2«i^°* 40«i'" ? 

4. How many centares are there in a sidewalk 1^™ 
7Hm 5Dm j^j^g g^^^j jm g6jn ^j^jg 9 jjq^ mauy arcs ? 

5. How many tiles 2^™ square will be required to pave 
a corridor 8°* 6^ long and 1°* 8^°» wide ? 

6. A walk 9^"* wide contains 1"^^°* 26«i°». Find the 
length of the walk in meters. 

7. How many ares are there in a rectangular field 
gDm 2m long and 4^™ 3°* 6^"* wide ? 

8. A rectangular field 4^°* 8^™ wide contains 36^. 
Find the length of the field in dekameters. 

9. How many square meters are there in the walls 
and ceiling of a room 6°* 8^°* by 5"" 1^"^ by 3°* 2^°» ? 

10. At $85 a hectare, what is the value of a piece of 
land 1^"* 2^"» 8^°* long and 7^°* 5^™ wide ? 

11. How many brick 2^™ by 8*^" will be required to 
pave a walk 8^"* 6^°* long and 1°> 8*"* wide ? 

12. At -f 1.45 a dekameter, what will it cost to build a 
fence on both sides of a road 8^°" 4^°* long ? 

13. A rectangular field 8^"* 6^°* long contains 55^* 90*. 
Find the length of the field in dekameters. 
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VOLUME MEASUREMENTS 



The units of volume measurements are cubes whose 
dimensions are the corresponding units of length. The 
names of the units are the same as those used in linear 
measure with the word cubic prefixed. A cubic meter is 
a cube each of whose edges is 1 meter. Since a cubic 
meter is 10 dm long, 10 dm wide, and 10 dm thick, it 
contains 1000 cu dm. Thus each unit of volume is 1 
thousandth of the next higher and 1000 of the next lower. 
Hence, in reducing any number of cubic units to the next 
lower, we multiply by 1000 ; in reducing any number of 
units to the next higher, we divide by 1000. 

5374582^^ ^"^ = 5374.582^°^"* = 5.374682^°™ 

In measuring wood, the cubic meter is called a stere. 

1. How many cubic meters of air are there in a room 
6°* long, 4°» 6*°* wide, and 3°* high ? 

2. How long must a stick of timber be that is 2.5'^'" 
square at the ends to contain .625*^°°*? 

3. A pile of wood is 2"* wide and 1"^ 2*^"^ 6^"* high. If 
it contains 24 steres, how long is it ? 

4. At i2 a stere, what is the value of a pile of wood 
24"* long, 2°* 6^ wide, and 1"» 8^ high ? 

5. Find the volume in cubic decimeters of a block of 
marble 2™ 6^ long, 1°» 2^°* wide, and 1°» thick ? 

MEASURES OF CAPACITY 

The unit of capacity in both liquid and dry measure is 
the liter (^), which is equal to a cubic decimeter. 
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Each unit is 1 tenth of the next higher and 10 of the 
next lower. Hence, in reducing any number of units of 
capacity to the next lower, we multiply by 10 ; in reducing 
any number of units to the next higher, we divide by 10. 

6475^ = 647.5^ = 64.75^^ = 6.476^ 

1. Express 65^^ 6^ 64^ as liters. Express 42.8^°^ as 
liters ; as hektoliters. 

2. How many hektoliters of wheat does a bin hold that 
is 6°" long, 3°^ 6^°^ wide, and 2°* 6*^ deep ? 

3. Find the capacity in liters of a cistern that is 4™ 
2*^°* long, 3"* wide, and 2°* 8^" deep. 

4. What must be the length of a tank that is 1™ wide 
and 1*" deep to contain 3800^ ? 

5. How many hektoliters of air are there in a room 
7.2°» ],ong, 5°» 8*^™ wide, and 3.2°» high ? 

6. If a rectangular cistern 2™ long and 1.5™ wide holds 
25™ of water, how deep is it? 

7. Find the capacity in hektoliters of a cubical bin that 
is 4" 8^ deep. 

8. A bin holds 36™ of wheat. If it is 4°» long and 3°^ 
wide, how many decimeters deep is it ? 

WEIGHT 

The primary unit of weight is the gram^ which is the 
weight of a cubic centimeter of pure water. 

Each unit is 1 tenth of the next higher and 10 of the 
next lower. Hence, in reducing any number of units of 
weight to the next lower, we multiply by 10 ; in reducing 
any number of units to the next higher, we divide by 10. 

46326d« == 4632.5« = 463.25»« = 46.325h« 
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The unit of weight for hekvy articles is the tonneau, which is the weight 
of a cubic meter of water, or 1000 kilograms. 

The pupil should also remember that a cubic decimeter of water, or a 
liter, weighs a kilogram. 

1. A cubical cistern 3.8"* deep is full of water. Find 
the weight of it in kilograms. 

2. If mercury is 13.5 times as heavy as water, what is 
the weight of 219^^ of mercury ? 

3. How many decigrams of water will a pan hold that 
is 1™ long, 6*1™ wide, and 2.5^™ deep? 

4. A pan is 1™ long and 4*^"* wide. How deep must it 
be to hold 90^ of water ? 

5. How long must a pile of wood be to contain 133 
steres, if it is 3"* 8^"* wide and 2™ 5*^™ high ? 

6. How long will it take a pipe to fill a cubical cistern 
3m 4dm (jeep^ if 2.6i>i flow in per minute ? 

7. Find the capacity in hektoliters of a bin 8.2™ long, 
3.6™ wide, and 2™ 8^™ deep. 

8. How many brick 20*^™ long and 10*^™ wide will it 
take to pave a sidewalk 2.4™ wide and 1.5^™ long ? 

9. A block of wood contains 960000^^™. If it is 8*^™ 
wide and 6**™ thick, what is the length in meters ? 

10. If copper is 8.8 times as heavy as water, what is the 
weight in dekagrams of 6^^*^™ of the metal ? 

11. The capacity of a tank is 60^^™. How long will it 
take a pipe to fill it at the rate of 3.8^^ a minute ? 

12. If 1«"<^™ of air weighs .0018^«, find the weight of 
the air in a room 6™ long, 4™ wide, and 3™ high. 

13. How many liters* of water will a vat hold that is 3™ 
long, 1™ 8**™ wide, and 9**™ 8^™ deep-? How many hekto- 
liters ? Find the weight of the water in kilograms. 
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MENSURATION 

It is of great importance that pupils should illustrate, with the aid of 
the teacher, everything defined in mensuration. 

A Line is that which has length only. A Straight Line 
is a line that does not change its direction. A Curved 
Line is a line that changes its direction at every point. 

Parallel Lines are lines that are equally distant from 
each other throughout their entire length. 

An Angle is the opening between two lines that meet. 

The Vertex of an angle is the point where the two sides 
of the angle meet. 

A Perpendicular Line is a straight line that meets another 
line making the two angles equal. 

A Right Angle is an angle formed by two lines that are 
perpendicular to each other. An Acute Angle is an angle 
that is smaller than a right angle. An Obtuse Angle is an 
angle that is larger than a right angle. 

A Surface is that which has length and breadth, but no 
thickness. A Plane Surface is a surface that does not 
change its direction. 

A Plane Figure is a portion of a plane surface bounded 
by straight or curved lines. 

A Polygon is a plane figure bounded by three or more 
straight lines. The Perimeter is the sum of its sides. 

A Quadrilateral is a plane figure bounded by four 
straight lines. ^ A Parallelogram is a quadrilateral whose 
opposite sides are parallel. A Trapezoid is a quadrilateral 
which has two of its sides parallel. A Trapezium is a 
quadrilateral which has no two sides parallel. 
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When all the sides of a plane figure are equal, the figure is said to be 
equilateral. 

A Rectangle is a parallelogram whose angles are right 
angles. A Square is an equilateral rectangle. 

A Rhomboid is a parallelogram whose angles are not 
right angles. A Rhombus is an equilateral rhomboid. 

The Diagonal of a plane figure is a straight line joining 
the vertices of two angles not adjacent. 

The Area of any surface is the number of square units 
that it contains. 

AREA OF RECTANGLES AND SQUARES 

We have learned to find the area of rectangles and 
squares by multiplying the length by the width. 

1. How many square yards are there in a piece of 
ground 264 feet long and 177 feet wide ? 

2. How many acres are there in a rectangular field 
96 rods long and 55 rods wide? 

3. How many acres are there in a rectangular field 
28 ch. 75 1. long and 16 ch. 84 1. wide ? 

AREA AND ONE DIMENSION 

Since the area, or the number of square units in any 
surface, is the product of the two dimensions, if the area 
and one dimension are given, the other dimension is found 
by dividing the area by the given dimension. 

Note. — The area and given dimension must be expressed in corre- 
sponding units. If the area is expressed in square yards and the given 
dimension in feet, the area must be reduced to square feet ; if the area 
is expressed in acres and the given dimension in rods, the area must be 
reduced to square rods ; if the area is expressed in acres and the given 
dimension in chains, the area must be reduced to square chains. 
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1. A rectangular field 64 rods long contains 14| acres. 
Find the width of the field. 

2. A rectangular field 22 ch. 60 1. long contains 37.8 
acres. Find the width of it. 

3. A rectangular piece of ground 130 feet wide contains 
2816| square yards. Find the length. 

In finding the area of a square, we multiply the side of 
the square by itself, or square it. The side of the square 
is therefore the square root of the area. Hence, if the 
area of a square is known, the side of it may be found by 
finding the square root of the area. 

If the area is expressed in acres, it must be reduced to square rods or 
square chains before getting the square root. 

. 1. The area of a square field is 10 acres. How long is 
each side? 

2. What is the perimeter of a square field whose area is 
4 acres? 

3. What are the dimensions of a square ceiling whose 
surface is 27 square yards? 

4. What is the perimeter of a square whose area is 
27^ square feet? 

5. What is the perimeter of a square garden whose area 
is 56^ square rods ? 

6. The area of a rectangle is 1440 square feet. What 
is the side of a square of equal area? 

7. At -f 1.26 a rod, what will it cost to build a fence 
around a square field that contains 40 acres? 

8. A man oyrns a square farm containing 45 acres 25 
square rods. How many rods of fence will enclose it ? 
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TRIANGLES 

A Triangle is a plane figure bounded by three straight 
lines. 

The Base of a triangle is the side on which it is supposed 
to stand. 

The Vertical Angle of a triangle is the angle opposite 
the base. 

The Altitude of a triangle is the perpendicular distance 
from the vertex of the vertical angle to the base, or to the 
base prolonged. 

The Dimensions of a triangle are its base and altitude. 

It is proved in geometry that any triangle is equal to 
half of a rectangle having the same base and altitude. 
Since the area of the rectangle is the product of the two 
dimensions, the area of the triangle is the product of one 
dimension and half the other. 

Find the area of a triangle whose base is 50 feet and 
whose altitude is 18 feet. 

50 X 9 = 450. 25 X 18 = 450. Area 450 sq. ft. 

1. Find the area in acres of a triangular field whose 
base is 64 rods and altitude 35 rods. 

2. Find the area in acres of a triangular field whose 
base is 25 chains and altitude 18 chains. 

3. A triangular piece of land contains 2^ acres. If the 
altitude is 24 rods, what is the, base ? 

4. The area of a triangular surface is 24 square yards, 
and the altitude is 18. feet. Find the base. 

5. At $ 145 an acre, find the value of a triangle of land 
whose base is 32 rods and altitude 28 rods. 
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A Right Triangle is a triangle having one right angle. 

The Hypotenuse of a right triangle is the side opposite 
the right angle. 

The square of the hypotenuse is equal to the sum of the 
squares of the other sides. Hence^ 

To find the hypotenuse of a right triangle : 

Rule. — Square the two sides about the right angle^ add 
the squares^ and find the square root of the sum. 

When the hypotenuse and one side are known, to find 
the other side, we square the hypotenuse and the given side^ 
subtract the smaller square from the larger^ and find the 
square root of the difference. 

1. The two sides about the right angle in a right 
triangle are 20 in. and 14 in. Find the hypotenuse. 

2. The hypotenuse of a right triangle is 25 in., aud one 
side is 14 in. Find the other side. 

3. How long is the diagonal of a rectangle that is 18 
rods long and 12 rods wide ? 

4. The longest side of a right triangle is 12 ft., and one 
other side is 8 ft. Find the third side. 

5. How long is the longest straight line that can be 
drawn on a sheet of paper 20 in. long and 15 in. wide ? 

6. Two sides of a right triangle are each 30 inches. 
What is the length of the other side ? 

7. What distance will a man travel in going diagonally 
across a rectangular field 160 rd. by 60 rd. ? 

8. A ladder 60 feet long stands 12 feet from a building, 
and the upper end rests against the building 6 feet from 
the top. What is the height of the building ? 
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To find the diagonal of a square, we would first square 
the two sides about the right angle. Each of these squares 
would be the area of the square, and their sum would be 
twice the area. Hence, to find the diagonal of a square 
when the area is known, we multiply the area by 2 and find 
the square root of the product. 

1. How long is the diagonal of a square whose area is 
225 square inches ? 

2. How long is the side of a square whose area is 
156.25 square rods? 

3. How long is the diagonal of a square whose area is 
625 square rods ? 

4. The diagonal of a square is 14 inches. What is the 
dimension of the square ? 

5. The area of a square field is 10 acres. Find the 
distance from one corner to the opposite corner. 

6. Find the length of the longest line that can be drawn 
on a rectangular surface 16 ft. by 3 yd. 

7. How long is the side of a square whose area is equal 
to the area of a rectangle 49 ft. by 36 ft. ? 

8k The area of a square lawn is 144 square rods. 
Find the distance in feet from the center to each corner. 

9. The diagonal of a rectangle is 14 ft., and one side is 
12 ft. Find the other dimension of the rectangle. 

10. A pole standing 40 ft. from a building was broken 
off at the ground, and in falling, it struck the building 
50 ft. from the ground. Find the length of the pole. 

11. If it costs f 350 to enclose a rectangular field 80 rd. 
by 20 rd., how much will it cost to enclose a square field 
of the same area with the same kind of fence ? 
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AREA OP TRIANGLE WHEN THREE SIDES ARE GIVEN 

Rule. — Find half the sum of the sides ; from this sub- 
tract each side separately^ find the product of the half sum 
and the remainders^ and extract its square root. 

1. Find the area of a triangular surface whose sides 
are 16, 20, and 22 ft., respectively. 

2. What is the area of an equilateral triangle each of 
whose sides is 14 feet ? 

3. Two sides of a right triangle are each 26 feet. 
How long is the other side? 

4. What is the area of an equilateral triangle the sum 
of whose sides is 48 feet ? 

5. The perimeter of an equilateral triangle is 72 feet. 
Find the area of the triangle. 

6. The two sides about the right angle in a right tri- 
angle are 40 ft. and 60 ft. Find the other side. 

7. How many square yards are there in a triangle 
whose base is 72 ft. and whose altitude is 64.ft. ? 

8. Find the width and area of a rectangular field 
whose length is 20 rods and whose diagonal is 26 rods. 

9. Find the length of the longest straight line that 
can be drawn on a square whose area is 186 square inches. 

10. How many square rods are there in a triangular 
field whose sides are 16, 18, and 20 rods, respectively ? 

U. At f 1.32 a square yard, it cost $19.80 to pave a 
triangular court whose base is 18 ft. Find the altitude. 

12. A ladder 30 feet long stands close against the side 
of a building. How far must the foot of the ladder be 
moved away that the top may be lowered 6 feet ? 
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AREA OF A PARALLELOGRAM 

The Altitude of a parallelogram is the perpendicular 
distance from the base to the opposite side. 

The area of any parallelogram is equal to the prodiLct of 
the base and altitude. 

1. Find the area of a parallelogram whose base is 75 
yards and whose altitude is 175 feet. 

2. The base of a rhomboid is 85 feet, and the altitude 
is 48 feet. What is the area ? 

3. What is the area of a rhombus whose perimeter is 
64 rods and whose altitude is 15 rods ? 

4. A rhomboid of land whose base is 24.8 chains con- 
tains 43.4 acres. What is the altitude ? 

AREA OF A TRAPEZOID 

The area of a trapezoid is equal to half the sum of the 
parallel sides multiplied hy the altitude. 

1. Find the area of a trapezoid whose parallel sides are 
142 ft. and 116 ft. and whose altitude is 48 ft. 

2. The parallel sides of a trapezoid are 14 ft. and 19 ft., 
and the altitude is 8 ft. What is the area ? 

3. Find the area of a trapezoid whose parallel sides are 
84 rods and 66 rods and whose altitude is 38 rods. 

4. At $2.50 a square foot, what is the value of a piece 
of land in the form of a trapezoid, if the parallel sides are 
16 yards and 34 feet and the altitude 18 feet ? 

5. Two of the boundary lines of a field run east and 
west and are 70 rods and 58 rods in length. The distance 
between these sides is 42 rods. Find the area in acres. 
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AREA OF A TRAPEZIUM 

Any trapezium is divided into two triangles by the 
diagonal, and the diagonal may be regarded as the base 
of each. The altitude of each triangle is the perpendicu- 
lar from the vertex of the opposite angle to the diagonal. 
Hence, to find the area of a trapezium, we have the rule : 

Multiply the diagonal hy half the Bum of the perpendicu- 
lar % draum to it from the vertices of the opposite angles, 

1. The diagonal of a trapezium is 28 inches and the 
perpendiculars from the vertices of the opposite angles 
18 inches and 16 inches. What is the area ? 

2. The diagonal of a quadrilateral is 18 yards, and the 
perpendiculars from the vertices of the opposite angles 
are 18 feet and 14 feet. What is the area ? 

3. One side of a quadrilateral is 34 feet, the side oppo- 
site and parallel to it 28 feet, and the altitude 19 feet. 
How many square yards does it contain ? 

4. Find the area of a quadrilateral whose diagonal is 
18 feet, the perpendiculars from the opposite angles to 
the diagonal being 8 feet and 7 feet. 

5. At $125 an acre, what is the value of a piece of land 
in the form of a trapezoid whose parallel sides are 60 rods 
and 40 rods and whose altitude is 32 rods ? 

6. Find the area of a quadrilateral whose diagonal is 
4 rods, the perpendiculars from the vertices of the oppo- 
site angles to the diagonal being 6 yards and 22 feet. 

7. Two of the fences enclosing a field run north and 
south and are 32 rods and 28 rods in length. The dis- 
tance between them is 16 rods. Find the area in acres. 
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CIRCLES 

A Circle is a plane figure bounded by a curved line 
every point of which is equally distant from the center. 

The Circumference of a circle is the curved line that 
bounds it. 

The Diameter of a circle is a straight line drawn through 
the center terminating in the circumference. 

The Radius of a circle is a straight line drawn from the 
center to the circumference. 

A Circumscribed Square is a square formed about a 
circle, the sides of which touch the circumference. 

An Inscribed Square is a square formed in a circle and 
having the vertices of its angles in the circumference. 

It is proved in geometry that the circumference of a 
circle is 3.1416 times the diameter. 

1. What is the circumference of a circle whose diameter 
is 18 feet ? Of one whose radius is 34 feet ? 

2. What is the diameter of a circle whose circumference 
is 26 rods ? What is the radius ? 

3. What is the circumference of a circle whose radius 
is 14 feet ? Of one whose diameter is 28 yards ? 

4. What is the diameter of a circle whose circumference 
is 16 rods ? What is the radius ? 

5. What is the length of a tire on a wheel that is 4 feet 
9 inches in diameter ? 

6. What is the circumference of the largest circle that 
can be drawn on a board 14 inches square ? 

7. Find the circumference of the largest circle that can 
be drawn on a sheet of paper 14 in. long and 9 in. wide. 
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AREA OF A CIRCLE 

A circle may be regarded as composed of a large num- 
ber of triangles, the sum of whose bases is the circumfer- 
ence of the circle, and whose altitude is the radius. 

The area of a circle i% equal to the product of the circum- 
ference and half the radius. 

Half the radius is a fourth of the diameter. 

The area of a circle is equal to the square of the diameter 
multiplied by .7854. 

When only the diameter of a circle is known, it is more convenient 
to find the area by this principle. 

1. Find the area of a circle whose diameter is 4 feet. 

2. What is the area of a circle whose radius is 3 J feet ? 

3. The circumference of a circle is 2 rods. How many 
square feet does it contain ? 

4. Find the area in square rods of a circle whose cir- 
cumference is one mile. 

5. The circumference of a circle is 125 yards. What 
is the area in square feet ? 

6. What is the area of a semicircle, if the diameter of 
the circle is 48 feet ? 

7. How many square feet are there in a circle whose 
radius is 15 yards ? 

8. The circumference of a circle is 12 rods 7 feet. 
How many square feet does it contain ? 

9. What is the circumference of the largest circle that 
can be drawn on a rectangle 48 inches wide ? 

10. The perimeter of a square and the circumference of 
a circle are each 260 feet. Find the difference in area. 
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Since the area of a circle is the product of the square of the diameter 
and .7854, the diameter is found by dividing the area by .7854 and finding 
the square root of the quotient. 

1. What is the diameter of a circle whose area is 39.27 
square rods? 

2. If the area of a circle is 78.64 square feet, what is 
the radius of the circle ? 

3. Find the circumference in rods of a circle whose 
area is half an acre. 

The diagonal of an inscribed square is the diameter of 
the circle. It is also the hypotenuse of a right triangle 
the other two sides of which are sides of the square. The 
square of the diameter is therefore twice the square of 
the side of the square. Hence, to find the side of the 
inscribed square, square the diameter^ divide the square by 
2, and find the square root of the quotient. 

The side of a circumscribed square is equal to the diameter. 

1. Find the side of a square inscribed in a circle whose 
diameter is 14 inches. 

2. How long is the side of a square inscribed in a circle 
18 feet in diameter ? 

3. How many square yards are there in a semicircle 
whose diameter is 29 feet ? 

4. The circumference of a circle is 17 yards. What is 
the area in square feet ? 

5. Find the side of the largest square that can be cut 
from a circular piece of paper 22 inches in diameter. 

6. What is the difference in the areas of two squares, 
one circumscribing a circle 35 inches in diameter, and the 
other inscribed in the same circle ? 
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PRISMS AND CYLINDERS 

A Solid is that which has length, breadth, and thick- 
ness. A Rectangular Solid is a solid bounded by six rec- 
tangular faces. The Dimensions of a rectangular solid 
are its length, breadth, and thickness. 

A Prism is a solid whose ends are similar, equal, and 
parallel figures and whose sides are parallelograms. 

A Square Prism is a prism whose ends are squares. A 
Triangular Prism is a prism whose ends are triangles. 

A Cylinder is a solid bounded by a uniformly curved 
surface, the ends being equal and parallel circles. 

The Altitude of a prism or cylinder is the perpendicular 
distance between its ends. 

The Lateral Surface of a prism or cylinder is all its sur- 
face except that of the ends. 

The lateral surface of a prism or cylinder is a rectangle 
whose length is the perimeter of the base and whose width is 
the altitude of the prism or cylinder. 

1. Find the lateral surface of a cylinder whose circum- 
ference is 4J feet and whose altitude is 15 feet. 

2. What is the lateral surface of a cylindrical granite 
column 2 feet in diameter and 18 feet long ? 

3. Find the entire surface of a square prism the perim- 
eter of whose base is 32 in. and whose altitude is 17 in. 

4. Find the entire surface of a cylinder whose diameter 
is 3 feet and whose altitude is 14 feet. 

5. What is the entire surface in square inches of an 
equilateral triangular prism the perimeter of whose base 
is 27 inches and whose altitude is 6 feet ? 
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The volume of a prism or cylinder is the product of the 
area of the base and the altitude. 

1. How many cubic inches are there in a cylinder whose 
diameter is 8 inches and whose altitude is 3 feet ? 

2. How many cubic feet are there in a stick of timber 
24 feet long and 14 inches square ? 

3. Find the capacity in gallons of a cylindrical cistern 
8 feet in diameter and 6 feet deep. 

4. Find the volume of a square prism the perimeter of 
whose base is 3 feet and whose altitude is 16 feet. 

5. Find the entire surface of a cylinder whose circum- 
ference is 6.2832 feet and whose altitude is 18 feet. 

6. What is the volume in cubic inches of an equilateral 
triangular prism the perimeter of whose base is 3 feet and 
whose altitude is 8 feet ? 

7. What is the lateral surface of a cylinder formed by 
the revolution of a rectangle about one of its sides, if the 
rectangle is 9 feet long and 4 feet wide ? 

PYRAMIDS AND CONES 

A Pyramid is a solid whose base is a polygon and whose 
faces are triangles. 

A Square Pyramid is a pyramid whose base is a square. 
A Triangular Pyramid is one whose base is a triangle. 

A Cone is a solid whose base is a circle and whose sur- 
face tapers uniformly to a point called the vertex. 

The Altitude of a pyramid or eone is the perpendicular 
distance from the vertex to the plane of the base. 

The Slant Height of a pyramid or cone is the shortest 
distance from the vertex to the perimeter of the base. 
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The lateral surface of a pyramid or cone is the product of 
the perimeter of the base and half the slant height. 

The volume of a pyramid or cone is the product of the area 
of the base and one-third the altitude. 

1. Find the lateral surface of a cone whose base is 2 
ft. in circumference and whose slant height is 56 in. 

2. Find the entire surface of a square pyramid the 
perimeter of whose base is 20 ft. and slant height 12 ft. 

* 3. Find the lateral surface of a pyramid whose base is 
8 in. square and whose slant height is 28 in. 

4. Find the entire surface of a cone the diameter of 
whose base is 3 ft. and whose slant height is 14 ft. 

5. Find the volume of a square pyramid the perimeter 
of whose base is 8 ft. and \^hose altitude is 18 ft. 

6. Find the volume of a cone the circumference of 
whose base is 27 in. and whose altitude is 4 ft. 

7. Find the volume of a pyramid whose base is 6 feet 
square and whose altitude is 21 feet. 

8. What is the lateral surface of a pyramid whose base 
is 6 feet square and whose altitude is 15,f eet ? 

9. Piud the entire surface of a cone the radius of whose 
base is 2 ft. 6 in. and whose slant height is 24 ft. 

10. What is the volume of an equilateral triangular 
prism 12 feet high, the sides of whose base are each 2 feet? 

11. How much will it cost, at 35 cents a square yard, to 
paint a church spire whose base is a hexagon 8 feet on 
each side and whose slant height is 75 feet ? 

12. How many square yards are there in the entire sur- 
face of a rectangular pyramid whose base is 5 feet long 
and 3 feet wide and whose slant height is 18 feet ? 
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SPHERES 

A Sphere is a solid bounded by a curved surface every 
point of which is equally distant from the center. 

The Diameter of a sphere is a straight line passing 
through the center terminating in the surface. 

The Circumference of a sphere is the greatest distance 
around it. 

The surface of a sphere is the product of the square of tie 
diameter and 3.1416. 

The volume of a sphere is the product of the surface and 
one-sixth the diameter. 

1. What is the area of a sphere whose diameter is 
16 inches? Of one whose radius is 14 inches? 

2. What is the area in square inches of a sphere whose 
diameter is 2 feet ? 

3. What is the volume of a sphere whose diameter is 
12 inches ? Of one whose radius is 9 inches ? 

4. Find the capacity in gallons of a hollow sphere the 
inside diameter of which is one yard. 

5. What is the area of a sphere whose circumference is 
one yard ? Of one whose radius is 18 inches ? 

6. The surface of a sphere is the same as that of a cube 
2 feet on each edge. Find the volume of each. 

7. What is the perimeter of a square circumscribed 
about a circle whose area is one acre? 

8. Find the length of the longest straight line that can 
be drawn on a square whose area is 156 sq. in. 

9. Find the side of the largest square that can be cut 
from a circular sheet of tin 27 inches in diameter. 
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1. What is the volume of a cube whose entire surface 
contains 1176 square inches ? 

2. How long is the side of a square inscribed in a circle 
whose area is 75 square feet ? 

3. How many square feet are there in an equilateral 
triangle whose perimeter is 72 feet ? 

4. What is the circumference of the largest circle that 
can be drawn on a paper 45 inches square ? 

5. A pole 80 ft. high stands 200 ft. from a post 10 ft. 
high. Find the distance between their tops. 

6. Find the volume of the largest cone that can be cut 
from a prism 18 inches square and 4 feet long. 

7. What is the volume of the largest pyramid that can 
be cut from a prism 4 ft. square and 8 ft. long ? 

8. How long a cord will reach from a lower corner to 
the opposite upper corner of a room 14' x 12' x 9' ? 

9. The volume of a cubical stone is 64,000 cubic 
inches. How many square inches are there in its surface ? 

10. The longest straight line that can be drawn on a 
given square is 14 feet. Find the area of the square. 

11. The parallel sides of a trapezoid are 22 rods and 86 
rods and the altitude 18 rods. Find the area in acres. 

12. The perimeter of a square and the circumference of 
a circle are each 60 feet. Find the difference in area. 

13. Two of the bounding lines of a field run north and 
south and are 80 rods and 68 rods in length. The dis- 
tance between them is 58 rods. Find the area in acres. 

14. Find the area in square feet of a quadrilateral 
whose diagonal is 6 rods, the perpendiculars from the 
opposite angles to the diagonal being 14 yards and 38 feet. 
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ALGEBRA 

Letters are used to represent numbers, but they do not, 
like figures, always represent the same number. The 
letter a;, for example, may represent 4 in one problem, 12 
in another, 25 in another, and so on. When a figure is 
written with a letter, without any sign between them, the 
figure indicates how many times the number represented 
by the letter is taken ; and when one letter is written with 
another, either letter indicates how many times the number 
represented by the other letter is taken. For example, 
whatever number a letter represents, 

4 a means 4 times a ax means a times x 

8 X means 8 times x xy means x times y 

The expression \x rods means 4 times the number of 
rods represented by x. 

1. What do you mean by the expression, 7a; yards? 
9 X dollars ? a: + 8 days ? 

2. If X represents the price of a yard of silk, what does 
8 X represent ? 5 a;? aa; ? 

3. Indicate the sum of a and 6, diminished by c. The 
sum of X and 3 a;, diminished by y. 

4. Indicate in two ways the product of 5 and x. Of 
h and y. Of 5, a, and 6. Of a;, y, and 3. 

5. What do you mean by the expression, 5 a; miles ? 8 a; 
bushels ? 3 a; + 7 pounds ? 8 a; — 9 inches ? 

6. Indicate the difference between a and 6, when a is 
greater than 6. When h is greater than a. 

7. A man paid x dollars for a harness and 4 x dollars for 
'^ horse. What will represent the cost of both ? 
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1. What do you mean by the expression, 9 x quarts ? 
12 X cents ? 8 a; square rods ? 

2. If a yard of ribbon is worth x cents, how much is a 
foot worth ? Two feet ? 

3. A lady paid a dollars for silk at x dollars a yard. 
How many yards did she buy ? 

4. A man is 3 times as old as his son. If the son is 
X years old, how old is the father ? 

5. A man sold a horse for x dollars, thereby gaining y 
dollars. Find the cost of the horse. 

6. What do you mean by the expression, Qx yards? 
45 X dollars 1 1 x square yards ? 

7. If a rectangle is 3 a: rods long and 2x rods wide, 
what will represent the perimeter ? 

8. A boy has 4 x dimes. How many oranges can he 
buy at 30 cents a dozen ? 

9. How many square yards are there in a ceiling x feet 
long and y feet wide ? 

10. A man had x dollars and paid two debts of a dollars 
and b dollars. How much had he left ? 

11. A grocer bought x barrels of flour for a dollars. 
What was the price of the flour per barrel ? 

In the equation, 3 x = 18, since 3 x means 3 times x, 3 x and 18 are equal 
only when x represents 6. 

In the equation, 3x + 2x = 35, since 3x + 2a; means 5 times a;, 3x + 
2 X and 36 are equal only when x represents 7. 

In the equation, ^x — x = 36, since hx — x means 4 times x, 6x — x and 
36 are equal only when x represents 9. 

In such equations, x represents some particular number. The num- 
ber represented by x in an equation is called thQ unknown number. 
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1. If 7 a: = 28, what does x represent? What does x 
represent in the equation, 3 a; + a: =24? 

2. If 2 a; -j- 3 a; = 27, what does x represent? What does 
X represent in the equation, 2 a? — a? = 17? 

3. If one part of x is 7, what is the other part? If one 
part of X is a, what is the other part? 

4. If 4 a; -j- 3 a; + a? = 32, what does x represent? What 
does X represent in the equation, 7a;— 3a? — a; = 36? 

5. A boy bought x apples at a cents apiece and sold 
them at h cents. Find the gain, if a is greater than J. 

6. A man worked 8 days of x hours each at y cents an 
hour. He spent a dollars. How much did he have left? 

SOLUTION OF PROBLEMS BY ALGEBRA 

The sum of two numbers is 595, and the larger number 
is 6 times the smaller. Find the two numbers. 

Let X = the smaller number ; 

then 6 a: = the larger number. 

Since the sum of the numbers is 506, 6 x + x = 605, and 

7 X = 505 
X = 86, the smaller number; 
• 6 X = 610, the larger number. 

1. A has three times as many sheep as B, and both have 
276. How many has A? 

2. A is six times as old as B, and the difference between 
their age^ is 65 years. Find the age of B. 

3. There are 795 pupils in a school, and there are twice 
as many girls as boys. How many girls are there? 

4. The sum of two nimibers is 126, and the larger 
number is 8 times the smaller. Find the larger number. 
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1. The sum of two numbers is 112, and their difference 
is 36. Find the larger number. 

2. Twice a number, increased by 68, is equal to 3 times 
the number, diminished by 57. Find the number. 

3. A and B own a farm worth $13,100. A has 3 times 
as much invested as B. How much has B invested? 

4. A farm cost 4 times as much as a house. If the farm 
cost $8400 more than the house, what did both cost? 

5. A has twice as many sheep as C, and B has four 
times as many as C. If all have 595, how many has each? 

6. My house cost 3 times as much as the lot. One cost 
$5000 less than the other. What did the house cost? 

7. A and B are 81 miles apart. They travel toward 
each other until they meet, A traveling twice as many 
miles as B. How many miles did B travel? 

8. A has twice as many acres of land as B, and B has 
three times as many acres as C. If all of them have 2600 
acres, how many acres have B and C together? 

9. A, B, and C own 760 acres of land. B owns three 
times as many acres as A, and C owns half as many acres 
as A and B together. How many acres has C? 

10. A man's salary was doubled each year for 3 years. 
If he received five thousand two hundred fifty dollars in 
the 3 years, what was his salary the second year? 

11. A, B, C, and D have 280 sheep. B has twenty more 
than A, C has twenty more than B, and D has twenty 
more than C. How many have A and B? 

12. The sum of the ages of father, mother, and son is 
105 years. The mother is twice as old as the son, and 
five years younger than the father. Find the father's age. 
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The Algebraic Notation is the method of expressing num- 
bers by letters and figures. Since letters are used, the 
algebraic notation is called a literal notation. 

An Algebraic Ezpression is the representation of any 
number in the algebraic notation. 

2a + 3J-4c 4rry 2a-\-ob 8rr-6y + 42 

A Term is an algebraic expression whose parts are not 
separated by the sign of addition or subtraction. 

4 a X 2 6 5 aic 4 xyz 5 a; -?- 2 y 

A Coefficient is a factor of a term. The numerical factor 
of a term is generally thought of as the coefficient, but 
any factor, or the product of any factors, may be consid- 
ered the coefficient of the rest of the term. When no. 
numerical coefficient is expressed, 1 is understood. 

In the term ixy, 4is the coefficient ot xy; 4 x is the coefficient of y ; 
Ay is the coefficient of z. 

In the term hcx^ 1 is the coefficient of bcx ; b is the coefficient of ex ; 
be is the coefficient of x. 

An Exponent is a symbol of number written at the right 
and a little above another symbol of number. When no 
exponent is expressed, 1 is always understood. 

a'^b^c^ = axaxaxaxbxhxbxcxe 

Similar Terms are terms having the same letters and the 
corresponding letters affected by the same exponent. 

5 0^1/^ x^y^ 8 a^y 3 a%, 7 cfib 5 a:^, xj/^^ 8 xy^ 

The Numerical Value of an algebraic expression is the 
number obtained by assigning a numerical value to each 
letter and performing the indicated operations. 
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Find the numerical value of the following expressions 
when a = 1, 6 = 2, c = 3, (i = 4, « = 0, m = J, and w = J : 

1. 9c-9n-{-Sd-\-7c. 2. 6<? + 46 — 6n + 6m. 

3. 6a4-46-|-3t? + 8rf. 4. 8d-7 a + Sm + 6c. 

5. la + 5d-Sn + 6e. 6. 9d—8e + 4:m — Sa. 

7. 86 + 6c-2d + 9c2. 8. 4(? + 6e4-868 + 9a8. 

9. 7d + 6wH-8c-9w2. 10. 87w + 4e + 5rf-9a2. 

POSITIVE AND NEGATIVE NUMBERS 

Some numbers in their relation to each other are oppo- 
site in character, for when they are combined the numeri- 
cally smaller one cancels part of the larger. Gains and 
losses, debits and credits, assets and liabilities, and dis- 
tances in opposite directions are examples. 

To describe the opposite quality of numbers, the terms 
positive and negative are used. The symbols used to 
denote the quality of numbers are those that indicate 
addition and subtraction, the plus sign denoting positive 
numbers, and the minus sign negative numbers. 

The plus sign is usually omitted when it denotes quality. The minus 
sign is never omitted before a negative number. 

ADDITION 

Addition is the process of uniting two or more quantities 
into the simplest expression called their sum. 

Since 6 a is 6 times a, and 4 a is 4 times a, the sum of 6 a and 4 a is 6 
times a plus 4 times a, or 10 times a, or 10 a ; for 6 times any quantity 
plus 4 times the same quantity is 10 times that quantity. If more than 
two positive terms are to be added, the reasoning is the same. 
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Since — 7 a is 7 times — a and — 6 a is 6 times — a, the sum of — 7 a 
and — 6 a is 7 times — a plus 5 times — a, or 12 times — a, or — 12 a ; 
for 7 times any quantity plus 6 times the same quantity is 12 times that 
quantity. This reasoning applies to several terms. 



The sum of the positive 
4 a terms is 11 a, and the sum 
2 a of the negative terms is 
la — 8 a. When these terms 
6 a are combined, the — 8 a 



The sum of the positive 
6 a terms is 8 a, and the sum 

— 8 a of the negative terms is 
3 a — 17 a. When these terms 

— 9a are combined, the 8 a can- 



3a 


cancels 8 a of the 11 a, 
the sum is 3 a. 

« 


and — 


9a 


eels — 8 a of the - 
the sum is — 9 a. 


- 17 a, and 


2ab 


- 3a2J 


bax 




-7aa? 


- ^v 


ab 


-ba% 


— Sax 




— 5aa^ 


Qxy 


^ab 


' - a% 


ax 




9aa? 


- xy 



lab 



-2a% 



3 ax 



Zaa? 



^xy 



Rule. — If the signs are alike^ add the coefficients^ to their 
sum annex the literal part, and give the result the common 
sign. 

If the signs are unlike, add the positive terms and the 
negative terms separately, . subtract the less sum from tlie 
greater, and give the result the sign of the greater. 



1. 


3 ac 


2. 


-5^2 


3. 


- 8a62 


4. 


1 abc 




ac 




-6a^ 




6a62 




-^abc 




Sac 




- a? 




-5a62 




9 ahc 


5. 


xy 


6. 


7a2 


7. 


— 6x^y 


8. 


4ia^x 




Qxy 




-4a2 




bx^y 




— acx 




xy 
9 ax 


10. 


8a2 


11. 


- x^y 
a^b 


12. 


Sacx 


9. 


-7t/3 


— ^abx 




4 ax 




f 




--ba^b 




ahx 




6 ax 




~2y3 




9a*6 




— ^ahx 
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1. 


4 ch^ 


2. 


— 5 ao? 


3. 


2a2j2 


4. 


— hahe 




(J?X 




-2a2? 




- 7 a262 




%ahe 






6. 


-6a?y 


7. 


6a262 


8. 


— 4 abc 


5. 


-la^f 


— 4aa;y 




8ac2 




4:a^y* 




9i^f 




7 aa;y 




at? 




-82^y 




-3a^ya 




— 2axy 



A Polynomial is an algebraic expression of two or more 
terms. 

To add polynomials, write them so that similar terms 
shall be in a column and add each column separately. 

5ab -\-8ac- 2bc -{-Sbd -{- 5xy -7 z^ 
2ab — ac — 5bd -^ 2xy 

K> ac — be -i- 7 z^ 

ab -\-Zbc — 4:xy +6 

Sab -\-7 ac — 2bd + 3xy +6 

1. Add 2a? — 4y-h3 2, — 5z + y — 6x, Sy + z -}- 5x, 
— 8y4-4ic— 4 2, and 7^ + 32 — 4 a;. 

2. Add 56 + 3c-6rf, e?-264-3c?, -4(i~5(? + 3 6, 
6rf — 4<?-7 6, and 2 c + c? -f-4 6. 

3. Add 4^ab — 2ac-\-4:bc, 4tae — 2bcy —5ac—2ab-h6bc^ 
6 ae — 9bc — S ah^ and ab — 2 ac. i 

4. Add 2a^ + Sab^-ia^^ 2a%^-5ab^ ^ab^- 
5a262_7^2j^ 9^2j2 4.4^25 + 5^52^ and 2a26-8a62. 

5. Add7a:y2-4a;2y + 5aj2^2^ 3^y2_3^y2^3^2y_7^y2 
+ 5 xy^^ 4 a?y2 _ 7 gfly _ 7 2:^2^ ^nd 9 x^y — 63^y^ — a;^^. 

6. Add 4 a8 - 8 aa + 3 a - 5, Sa^+Q-la-a^ - a^ + 
7a8-7, 6a2-3a-8a8 + 6, anda-3-f 3a8. 
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1. If you have x quarters and y dimes, how many cents 
have you ? 

2. If a man lives h years, he will be x years old. How 
old was he c years ago? 

3. If you have x half-dollars and y quarters, how many 
dollars have you ? 

4. Represent the number in which there are x hundreds, 
y tens, and z units. 

5. If X yards of silk cost a dollars, what will 24 yards 
cost at the same price ? 

6. How many square yards are there in an oblong x 
feet long and y feet wide ? 

7. How many acres are there in a rectangular piece of 
land X rods long and y rods wide? 

8. What will represent the sum of 5 consecutive odd 
numbers of which x is the middle one ? 

9. The sum of the ages of three men is 4 a; years. 
What was the sum of their ages 6 years ago ? 

10. At a cents a rod, how many dollars will it cost to 
enclose a rectangular field x rd. by y rd. ? 

11. A boy bought x oranges at a cents apiece and sold 
them at h cents. If he lost, what was his loss? 

12. A has X cows, B has 5 more than A, and C has as 
many as A and B together. How many have all? 

13. If a field is x rods .square, how many rods of fence 
will enclose it and divide it into 4 equal squares? 

14. Find the value of x bushels of apples at a cents a 
peck and y bushels of pears at h cents a peck. 

15. A man bought x sheep at a dollars a head and had 
h dollars left. How much money did he have at first ? 
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TRANSPOSITION 

To transpose a term in an equation is to take it out of 
one member of the equation and write in the other. 

If the same number^ or equal numbers^ be added to equal 
rmmhers^ the Bums will be equal. 

If in the equation, Trr — 4 = 8-1-5 a;, we add 4 and — 5 a; 
to both members, we have 7a;— 5rr=8-|-4. 

We observe that the last equation could have been 
obtained directly from the first by transferring —4 and 
5 a; to the other member and changing their signs. 

ORAL EXERCISES 

1. 4a;— 4 = 2a;-F8. 2. 5a;-f- 3 = 2a; -h 9. 

3. If X represents an odd number, what will represent 
the next larger odd number ? 

4. 9a;- 8 = 4a; -1-7. 5. 7a; + 4 = 3a; + 8. 

6. If y represents an even number, what will represent 
the next smaller even number ? 

7. 6a; — 3 = 5a;-f 4. 8. 8a; -h 1 = 6a;-f 9. 

9. If a man lives 8 years, he will be x years old. How 
old was he 8 years ago ? 

I0.1-h2a? = 9 — 2a;. 11. 5 — 4a;=7 — 6a;. 

12. If a man can perform a piece of work in x days, 
what part of it can he do in one day ? 

13. 8a;- 7 = 8- 2a;. 14. l-7a;=9-9a;. 

15. What will represent the sum of three consecutive 
numbers of which x is the smallest ? 

16. What will represent the sum of four consecutive 
even numbers of which x is the largest ? 
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1. Divide the number 148 into two such parts that the 
greater shall exceed the less by 34. 

2. The sum of two numbers is 259, and their difference 
is 5 times the smaller. Find the larger number. 

3. The length of a rectangle is 3 times the width, and 
the perimeter is 144 feet. Find the dimensions. 

4. The length of a rectangle is 3 times its width, and 
the perimeter is 360 feet. Find the length. 

5. A is 3 times as old as B "and 8 years older than C. 
The sum of their ag^s is 90 years. Find C's age. 

6. The sum of two numbers is 224, and their difference 
is 6 times the smaller. Find the larger number. 

7. My house and lot cost $17,500, the house costing 4 
times as much as the lot. Find the cost of the house. 

8. A horse and carriage cost $365, the horse costing 
$85 more than the carriage. Find the cost of the horse. 

9. A man's capital doubled for three successive years, 
when it amounted to $ 16,800. How much had he at first ? 

10. The sum of two numbers is 240. If the smaller 
number were doubled, it would still be 6 less than the 
larger number. Find the larger number. 

11. A father and son earn $ 107 a month. If the son's 
wages were doubled, he would receive only $ 11 less than 
his father. How much does the son receive ? 

12. Three men raised 1925 bushels of corn. A had three 
times as many bushels as B, and 175 bushels more than C. 
How many bushels did A and B together raise ? 

13. In a company of 98 persons, it was found that there 
were twice as many women as men, and twice as many 
children as women. How many children were there ? 
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SUBTRACTION 

Subtraction is the process of finding the difference be- 
tween two quantities. The Minuend is the quantity from 
which another quantity is to be subtracted. The Subtra- 
hend is the quantity to be subtracted. 

Principle. — The minuend is equal to the sum of the sub- 
trahend and the difference. 

9a Sa —9a —3a — 9a —3a 9a Sa 
Sa 9a —Sa —9a Sa 9a —Sa —9a 



6 a —6a —6a 6 a —12 a —12 a 12 a 12 a 

The above examples represent all possible cases in subtraction with 
reference to the signs and relative numerical value of minuend and sub- 
trahend. The signs may be alike or unlike, and the minuend may be 
numerically greater or less than the subtrahend. 

Since algebra, deals with positive and negative quantities, and since 
the subtrahend may be either numerically less or greater than the minu- 
end, it is evident that the method of subtraction pursued in arithmetic 
cannot in every case give the correct result. 

It is easily determined by inspection of the above examples that 6 a, 
— 6 a, — 6 a, 6 a, — 12 a, — 12 a, 12 o, and 12 a are the quantities which 
added to the several subtrahends will produce the minuends. 

An examination of the work shows that each remainder could have 
been obtained by changing the sign of the subtrahend and adding. 

Since the correct remainder, in every example, may be obtained in this 
manner, this method of subtraction is adopted. 

Rule. — Conceive the sign of the subtrahend to be changed 
from -\' to —^ or from — ^o +, and add, 

1. 



5. 



8a;y 
2xy 


2. 
6. 


^ac 
— Sac 


3. 
7. 


— bax 
6 ax 


4. 
8. 


-\bc 
-9bc 


Say 
lay 


-%cx 
-2 ex 


-Sab 
-9ab 


bxy 
-2xy 



4 
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1. 


9a2 


2. 


— 4aa? 


3. -Sa^a; 


4. 


4a?y 




3a2 




-9aic2 


-2aaa; 




-7a?y 


5. 


4a:2 


6. 


-3a26 


?! -2xf 


8. 


-9a2(? 




8a^ 
5J2 


10. 


6a26 
— 4aa:8 


11. — 8aJ*y 


12. 


— 4 a2c 


9. 


Ta^c 




662 




— bciafl 


-3aJ*y 




-3a3c 



1. Subtract 4aa;— 22:y-|-7aJ from4aa?— 5a{?— 3a;y + 8a6. 

2. From 4ay—72:y--36y + 5a:2 subtract Ga;y + 6a;2—36y. 

3. Subtract 3a2aj_8 — 2a^y from 3a2a;+3aa;— 2a^y— 4a2. 

4. From 8a;2y__ 8a:y24-3a;2j subtract 7a:2y__2rr2 + 7 — 9 a:y2. 

5. Subtract 8a?y-6a;y-36a:8from25a:8+9ar^y + 7a;y-8. 

6. From 7 ai - 5 a62 4- 24 J3 subtract 7 aJ - 6 a62 - 7 - 37 J^. 

7. Subtract Ihi^-ahd^'ihH from 462(j-|.86c2_a6rf-9. 

8. From 8 a2a; - 8 c?y + 187 subtract 2 + 7 a2y -f- 243 4- 7 cho, 

9. Subtract 2a:ya-93y2-8-|-29ic8from \8i3^-1f-^xyz. 

In such examples as the following write all the given 
polynomials, similar terms in a column, writing those to 
be subtracted with their signs changed, and then add. 

1. From the sum of 2a + 6 — (? + c? and 3rf + 4a — 3J 
subtract 26 + 4 + 4^ + 7 a. 

2. Subtract 32 — 2w + 2ic from the sum of 3 a; — 4 y 
+ 3 2 — w and 8 + 5y — a; — a. 

3. From h — c-\-d — ^e subtract the sum of 2d — 7e 
+ 76-3(7 and Se-Gb-d. 

4. Subtract the sum of26 + 3y — 7a; — 5a and 5 a: — J 
— 4 y — a from a + J — 3 a?. 
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5. From Sx^4:t/ + Sz — u subtract the sum oi z + x 

— 8 — 5 y and Sz-\-2x—2u. 

6. Subtract the sum of 5m — a—9n and 5b-\-5n 
+ a — 4 wi from a + 46-f6m — 4 7i. 

7. Subtract Ba — 2d—b^4:c from the sum of 4 a 
-26 + 3(?-|-rfand b — Sd + 5a—2c. 

8. From the sum of 4:x + y — 2z and 4^4-3^—72? 

— 2 2 subtract 4i^ + 4y — S^-hS — Sa:. 

9. Subtract the sum of a^c — ac^ + a^6, a^6 — a(?— a\ 
and a6^ + a?c -|- ac^ from a^J -f a^c — ac^. 

10. From the sum of Sa!^ — 2x-^5 and 4 a; + 2 y — 4 
subtract the sum ofSa;— 2a:^ + 3 and y — 2 a; — 2. 

11. Subtract the sum of xi/^ — xz^'—x^z and xz^ — x^t/ — A 
from the sum of xy^ — x^y — qi?z and Qi?y — xz^ — a^z, 

12. From 4:ab — Sac -i- 2bc subtract the sum of 3 be 
■i-bd — ac^ Sab — Sbd^ bc^ and bd—2aC'- ab, 

13. From the sum of Sxy — 2xz + t/z and xz + Sz^ — xy 
subtract the sum of 4 as2 — 2 ya and 4:Z^-^xt/-\-yz — 5 xz. 

14. From the sum oi 2ab — ac + 2bc and 2ac — be— 3 ab 
subtract the sum of 3 ac — 4 6c — aJ and 2 abc —2ab — 2ac. 

Find the numerical value of the following expressions 
when a = 1, 6 = 2, c = 3, c? = 4, e = 0, m = J, n = J : 

1. 2 a6 + 8m- 3^2+2^2. 2. 6ad + 8 a^- 26- 8 w^. 

3. 4<?w + 2cP-7e — 4w^ 4. 5a6 + 6c2-4c?m-h8a^ 

5. a6(?4-2£p-.6ww4-2c2. 6. 6am + 9a2 + 2 6c- 3^^. 

7. 6cd-5e2-4w' + 3m. 8. 4 arf- Gw^-f 2rf7w- 261 

9. 6(?rf — 9 w^ — 4 a^ 4. 6 a/w. 10. 3 <?rf — 3 a^ _ 3 mw + 4 61 
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1. What is the interest on x dollars for a years at 5 
per cent per annum ? 

2. What will represent a number in which there are z 
hundreds, y tens, and x units ? 

3. How many square feet are there in a piece of paper 
X yards long and y inches wide ? 

4. How many square yards are there in the walls of a 
room X feet square and y feet high? 

5. At a cents a square yard, what will it cost to plaster 
a ceiling x feet long and y feet wide? 

6. If a field is 3 a; rods square, how many rods of fence 
will enclose it and divide it into 4 squares? 

7. If X represents an odd number, what will represent 
the next smaller odd number ? 

8. What will represent the sum of four consecutive 
numbers of which x is the largest ? 

9. How many square yards are there in the ceiling of 
a room x yards long and y feet wide ? 

10. What will represent the perimeter of a rectangle 
that is 6 a; feet long and 3 x feet wide ? 

U. B has 3 more cows than A, C has 4 more than B, 
and D has 5 more than C. How many have all? 

12. A has 15 more sheep than B. How many would C 
have, if he had half as many as A and B together? 

13. If A can do a piece of work in x days and B can do 
it in y days, what part of it can both do in 1 day? 

14. At X dollars a week for men and y dollars a week 
for boys, how much will 6 of each earn in 3 weeks ? 

15. A bought X sheep at i3 a head, y lambs at $2 a 
head, and had $45 left. How much money had he at first ? 
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« 

1. A and B together earn $175 a month; A and C, 
$225; B and C; $240. How much do all earn? 

2. A has three times as many cows as B ; but if A should 
sell 6 to B, they would then have the same number. How 
many cows have both men? 

3. Three men raised 1530 bushels of oats. A had three 
times as many bushels as C, and 248 bushels more than B. 
How many bushels did B and C raise ? 

GLEABIKG EQUATIONS OP FBACTIONS 

If eqtLol numiers he multiplied by the same number^ or by 
equal numbers^ the products will be equal. 

^-10 + 5 + 3 = 5-5 + ^. 
2 4 3 6 

We may clear an equation of fractions by multiplying 
every term of it by the least common multiple of the 
denominators. Multiplying each term of this equation by 
12,. applying cancellation to the fractional terms, we have 

6aj-120 + 3a? + 36 = 4a;~60 + 2a;. 

1. 



3. 



5. 

7. Half of a number, diminished by 6, is equal to 1 third 
of the number, increased by 2. Find the number. 

8. Three farmers sold 2080 bushels of potatoes. • A sold 
\ as many bushels as B, and C sold | as many bushels as 
A and B together. How many bushels did B sell? 



i-*+i-»+f-. 


2. 


i-''<t''-i 


i+^+r"*!- 


4. 


n^'-l'^H 


|-8+|..+|. 


6. 


?5+'-i='«H-|. 
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1. Subtract the sum of 2a; — a? — y, 2:^ + 5 — 2a?, and 
a; — a? — 4 — y from 2a^ — 4a?H-8a;. 

2. Subtract the sum of 262_(i2+2<j2, a^ + e-e^, and 

3. From the sum of 2a?y— 3a?2-|-a;2?i 2afe— 2a;2?— a?y, 
and 2 a»* — xt/^ — a?z subtract aa? — a:y — 2 a%. 

4. Subtract a?« — a;y — 2 a^y^ from the sum of a?y — 2 a:y 
4- ajy^, a?2 — 3 a:^^ — 6 a;y*, and 3 a:y -|- aA? + 2 a:^. 

5. From the sum of — a% + a^c — at^ and a<^—2a^c-\-S aV) 
subtract the sum of — a^^?— 2 dt^ and 2cflb-'2a<? — ah\ 

6. A^s age is 2 thirds of B's, and the sum of their ages 
is 80 years. Find A's age. 

7. A man lost 1 sixth of his money, but he still has 
$5800 more than he lost. How much has he left? 

8. A house and lot cost $4950, the house costing 2| 
times as much as the lot. Find the cost of each. 

9. A horse and harness cost $260, the horse costing 5^ 
times as much as the harness. Find the cost of each. 

10. A, B, and C together earn two thousand eight hun- 
dred dollars. A's salary is $200 more than B's, and $300 
less than C's. How much is C's salary? 

13.. A has 1 fourth as much money as B, and C has 
2| times as much as A and B together. If C's money 
exceeds B's by $3600, how much have all? 

12. A has 1 third as many sheep as B. If A should 
double his flock and B should ^ell 80 to C, A and B would 
then have the same number. How many sheep has B? 

13. Frank has 1 fourth as many marbles as John. If 
John loses 206 and Frank loses 14, they will each have 
the same number left. How many marbles have both? 
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MULTIPLICATION 

Multiplication is the process of uniting two or more 
equal quantities. The Multiplicand is one of the equal 
quantities united. The Multiplier is the quantity that 
shows how many equal quantities are united. 

b -J b -b 

a a — a —a 



The above examples represent all possible cases in multiplication with 
reference to the signs of the multiplier and multiplicand. 

Uniting two 6^s, the result is 2 & ; uniting three b^a, the result iaSb; 
uniting four &*s, the result is 4 6 ; uniting five b% the result is 6 & ; unit- 
ing any number of b% a representing any number, the result is ab. 

Uniting two — b^a, the result is — 2 & ; uniting three — &^s, the result 
is — 3 6 ; uniting four — 6's, the result is — 4 6 ; uniting five — 6*s, the 
result is — 6 6 ; uniting any number of — b% a representing any number, 
the result is — ab. 

As has been proved in the first example, the product of b and a is ab. 
Since the multiplier in the third example is negative, the product must be 
of the opposite quality from what it would be if the multiplier were posi- 
tive. Therefore the correct product is — ab. 

As has been proved in the second example, the product of — & and a is 
— ab. Since the multiplier in the f ouifk example is negative, the product 
must be of the opposite quality from what it would be if the multiplier 
were positive. Therefore the correct product is ab. 

It ihu9 appears that when the mtdtiplicand and multiplier 
have like sifftis^ the product is positive ; and when they have 
unlike signs^ the product is negative. 



COEFFICIENTS AND EXPONENTS 

Since the product must contain all the factors of the multiplier and 
multiplicand, the numerical factor in the multiplicand must be multiplied 
by the numerical factor in the multiplier ; and if the same letter is used 
in the two factors, it must appear as a factor as many times in the product 
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as it is used in multiplier and multiplicand, and this will be indicated by 
the sum of its exponents. ^ 

5ax3a* = 6.8. aaa = 15 a* 

Ta'x* X 2 a^ = 7 • 2 • aaaxxcuxx = 14 o^x* 

Sab — bcfic — &7?y Soa:* 



6a2J2 15a8c8 -24a:*y8 -Sa^a:^ 

Rule. — To the product of the numerical coefficients annex 
the literal quantities^ giving each letter an exponent equal to 
the sum of the exponents of that letter in both factors. If 
the signs are unlike^ give the product the minus sign. 



1. ab 


2. 


— 4flw? 


3. 


&xy^ 


4. 


^a% 


ab 




2a^ 




— OJ? 




^}flc 


5. ax 


6. 


Zahi 


7. 


- ^y^ 


a 


^cfib 


xy 


• 

10. 


ft 

-4aa? 


U. 




• 

12. 


^b^c 


9. afl 


-^y 


aifi 




^cfix 




-4a?y 


- 


'-^y 


13. 03^ 


14. 


-laa? 


15. 


5a%: 


16. 


"Cfix 


'a% 




2bx^ 




-9aJJy 




-JSx 


17. ahi 


18. 


-8a26 


19. 


6a:^y 


20. 


— a^ar 


xf 




ofiy 




— ah> 




-w 
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MULTIPLICATION OP A POLYNOMIAL BY A MONOMIAL 

2 a^h 
10a»66c2-8a*6«c2+6tf*ft*(?-4aa6*c2 

Multiply : 

1. 5a-ai + 36-4(?4-T62 by 2a2J. 

2. 62^ + 2J-2ca + J»c8-4c by 362^2. 

3. 2tfH-2ca-aV-4-3a--aV by 4«A 

4. ofly — 3 a: -f 5 y^ — a^y® + 3 y by 2 xy^. 

5. a2J + aA2-5a + 36-46a by ^a^l^. 

6. 8 a: — flKT^ + 4 a — ah^ + 2 a:^ by 5 a^ofl, 

MULTIPLICATION OF A POLYNOMIAL BY A POLYNOMIAL 

40863- 808684- 2o64 4-265 
2a26 - 2a62 4- 6^ 



80^68- 6a*6*4- 4a8j64.4^2j6 

- 80*6*4- 6o866-4o26«-4o67 
. 4o86g-3og684-2o674-268 

8o«68-14o46*4-14o266-8o26«-2o67 4-2 68 

Multiply : 

1. 7o4-6(? by 8o-4(?. 2. 4c2-6a:8 by ^c — lx. 

3. 3(?-5y by 6c4-2y. 4. 5o2~462 by 3o-66. 

5. 8a; — 3y by 4a;-7y. 6. 4a?- 2y2 by 5a:H-3y. 

7. 9o4-26 by 2o4-96. 8. 7a:8^5y2 by 2a:-4y. 
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Multiply : 

1. 3a8 + 6a-6 by ^a^-b. 

2. 5a?*-3a^-2a? by a?-a?. 

3. 4a:8-2a?-f 5ir by 5x-S. 

4. 3c2-2<? + 4 by (j2-(?4-l. 

5. 4a2 + 5a-3 by 3a2-a4.5. 

6. 3a:8-f 2a?-4a;4-l by 5rr + 4. 

7. a;^y — a^y^ — 3 a:y^ by 3 a^y — xy\ 

8. 3a6 + 26a + a2 by 2a2-3ai + i2. 

9. 5atf-2a2 + 3c2 by 3a2H-c2-2a<?. 

10. 3a:8-2a: + 3aj2-5 by 3-h2ir2-4a:. 

11. 3 xy^ + a:^ — 3 aj^y — y^ by y^ + 2 a:y + a:^. 

12. 37w2-2m + 4-2w8 by 2w2-4-3w. 

13. 2rc* + 3a;-2a?-a:8-3 by 3ar + a:2-|-3. 

14. 3a3 + 2a-4a2 + l by 2a8-a-3a2-4. 

15. 9a:8 + 2a;y2-(-3aJ8y4.4y8 by 4a:24.y2_3a:y. 

The Square of any quantity is the product obtained by 
multiplying it by itself. 

(a + 6)2 = (a + S)(a + J) = a^ + 2 aJ + }?. 

Since a and & represent any two quantities, (a + &)^ represents the 
square of the sum of any two quantities. The square of a + & is found by 
multiplication to be a^ + 2 a& + d^. 

Principle. — The %quare of the 8um of two quantities is 
the square of the firsts plus twice the product of the first and 
second^ plus the square of the second. 
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(a-6)2 = (a-6)(a-6) = aa-2aA + J2. 

Since a represents any quantity and b any less quantity, (a — by 
represents the square of the difference of any two quantities. The square 
of a — 6 is found by multiplication to be a^ — 2 a& + &^* 

Principle. — The square of the difference of two quanti- 
ties is the square of the firsts minus twice the product of the 
first and second^ plus the square of the second. 

(a + 6)(a-6) = a2_j2. 

Since a represents any quantity and b any less quantity, a + 6 repre- 
sents the sum and a — b the difference of any two quantities, and (a + h) 
(a — b) represents the product of the sum and difference of any two quan- 
tities. The product is a^ — h^. 

Principle. — The product of the sum and difference of 
two quantities is the difference of their squares. 



ORAL exercises 

1. (a + a:)(a + a;). 2. (a;-|-4)(a: + 4). 

3. (a — ic)(a — a;). 4. (a; -- 3)(a; — 3). 

5. (j(i-\-x)(a — x). 6. (a;-|-5)(2; — 5). 

7. (a-|-2)(a + 2). 8. (a:-6)(a;- 6). 

9. (a + 7)(a-7). 10. (a;-h8)(a; + 8). 

11. (a-9)(a-9). 12. (a; + 4)(a:-4). 

13. (3-ha)(3-ha). 14. (5-x)(b-x). 

15. (6 + a)(6-a). 16. (7 + a;)(7-a;). 

17. (a + l)(a -f- 1). 18. (rr-f l)(a:-l). 

19. (a-5)(a-5). 20. (a;-hl)(a:-h 1). 
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PRODUCT OF TWO BINOMIALS WITH A COMMON TERM 



(a:-5)(a:-3) 
(a; + 7)(a;-8) 



a? + 7 a; -f 12. 
st^-Sx + lS. 



The first term of each product is the square of the 
common term. The second term is the product of the 
common term and the algebraic sum of the second terms. 
The third term is the product of the second terms. 



ORAL EXERCISES 



1. 


(a; + 3) (a: + 2). 


2. 


(a:-5)(a:-2). 


3. 


(a:4-4)(a; + l). 


'4. 


(a;-6)(a;-3). 


5. 


(a; + 5) (a: + 4). 


6. 


(^_7)(a:-2). 


7. 


(a: + 6) (a: 4-1). 


8. 


(a:-6)(a;-4). 


9. 


(a: + 4) (a: -h 2). 


10. 


(a -7) (a -8). 


11. 


(a: + 7) (a: + 3). 


12. 


(a-8)(a-l). 


13. 


(a: + 6)(a; + 5). 


14. 


(a -7) (a -5). 


15. 


(a: + 8) (a: + 4). 


16. 


(a-9)(a-l). 


17. 


(a:H-9)(a: + 6). 


18. 


(a -8) (a -3). 


19. 


(a:-h7)(a5-4). 


20. 


(a + 2) (a -6). 


21. 


(ic-l)(a: + 6). 


22. 


(a - 5) (a + 4). 


23. 


(a; + 6) (a; -5). 


24. 


(a: + 2)(a:-3). 

* 


25. 


(a -^ 4) (a + 6). 


26. 


(a; -7) (a; + 8). 
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1. A rectangular field 3 x rods long has a perimeter of 
10 X rods. How wide is the field ? 

2. If a railway train runs x miles in 3 fourths of an 
hour, what is the rate per hour ? 

3. If 2 2; — 5 represents an odd number, what will rep- 
resent the next smaller odd number ? 

4. What will denote the number of acres in a rectan- 
gular field X rods long and y rods wide ? 

5. What will represent the sum of four consecutive 
odd numbers of which x is the largest? 

6. If A can do a piece of work in x days and B in y 
days, what part of it can both do in 4 days ? 

7. A man bought x cows at $ 85 apiece and had $ 275 
left. How much money did he have at first ? 

8. What will represent the quotient of a number of x 
hundreds, y tens, and z units, divided by 8 ? 

9. If there are x hundreds, y tens, and z units in a 
number, what will represent the number? 

10. What will represent the sum of five consecutive 
even numbers of which x is the middle one? 

11. What is the age of a man who y years ago was a 
times the age of a boy whose age was x years? 

12. If a park is x rods long and y rods wide, how many 
times must a man walk around it to travel a miles? 

13. If a represents an integer, when does a -h 1 repre- 
sent an even number? When an odd number? 

14. A boy has x quarters, y dimes, and z nickels. Write 
an expression to denote how many dollars he has. 

15. A piece of land is 3 2; rods square. How many rods 
of fence will enclose it and divide it into 4 squares ? 
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1. One sixth of a man's age added to twice his age 
equals 78 years. Find the man's age. 

2. A boy has \ as many 5-cent pieces as dimes. If he 
has $9 in all, how many coins has he ? 

3. A has twice as many sheep as B and 35 less than C. 
If all have 635, how many has A ? 

4. A is 2^ times as old as B, and the sum of their ages 
is 88 years. Find B's age. 

5. The sum of two numbers is 378, and one of them is 
8^ times the other. Find the larger number. 

6. A man paid 1 fourth of a debt and still owes $ 90 
more than he paid. How much did he pay ? 

7. One number is ^ times another number, and their 
difference is 301. Find the larger number. 

8. The perimeter of a rectangle is 132 feqt, and the 
length is 2f times the width. Find the length. 

9. The length of a rectangular field is twice its width, 
and the perimeter is 144 rods. Find the dimensions. 

10. Each of two men has the same number of sheep. 
If A buys 35 and B sells 15 of his, A will then have twice 
as many as B. How many have both ? 

11. A farmer sold 8 ninths of his potatoes, when he 
found that he had left 868 bushels less than he sold. Find 
the value of his whole crop at 65 cents a bushel. 

12. A man bought two horses, paying 3f times as much 
for one as he paid for the other. If the better horse cost 
$325 more than the other, what did both cost? 

13. A farmer sold his corn and wheat for $600^ his 
com and oats for $400, his wheat and oats for $520. 
How much did he receive for all of his grain? 
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DIVISION 

Division is the process of finding how many times one 
quantity is contained in another. Or, 

Division is the process of finding one of two factors 
when their product and the other factor are known. 

The Dividend is the quantity to be divided. The Divisor 
is the quantity by which another quantity is to be divided. 
The Quotient is the result obtained by division. 

Since division is the converse of multiplication, the dividend represent- 
ing the product, the divisor one factor, and the quotient the other, the 
rule is deduced from the process of multiplication. 

« 
SIGN OF THE QUOTIENT 

-f J X -f a = -h aft, therefore 4-ai-+-4-« = + i 

« 

-f-6x— a= — oi, therefore — a6-j — a = -^6 

— 6 X — a = 4- aJ, therefore -\-ab-i — a = — b 

— 6 X -h a = — a6, therefore — a6 -$--!-« = — J 

These four divisions represent all possible cases in division with 
reference to the signs. Each quotient is correct, because the quotient and 
divisor are known to be the factors of the dividend. We see that when 
dividend and divisor have like signs the quotient is positive ; when they 
have unlike signs the quotient is negative. 

EXPONENTS IN THE QUOTIENT 

a^e^x X ac^a^ = a^(fix^^ therefore a^^a:* -s- ac^x^ = a^c^x 

Since the exponent of each letter in the dividend is the sum of the 
exponents of that letter in both factors, the exponent of each letter in the 
quotient is found by subtracting the exponent of that letter in the divisor 
from the exponent of that letter in the dividend. 
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COEFFICIENT OF THE QUOTIENT 

6 a' X 8 a*= 15 a\ therefore 15 o^-f- 3 a*=2 5 a* 

The coefficient of the quotient is found by dividing the coefficient of 
the dividend by the coefficient of the divisor. 

2 a)% of -2a«ft2--8aW - 8 a» 6)12 aWg 

4 a* 4 cfV — 4 ahc 



ORAL EXERCISES 

1. 4ai»)12aW. 2. 8 a*6) - 15 a*6». 3. -a6(?)-6aJV. 

4. 2W)i66V. 5. 6«»y) - 80 a*y*. 6. -xyz^-bi^yz'^. 

7. 8a;y^l8a^y*. 8. 4a*ir)-.28aV. 9. - 002;) - 7 a^a:*^ 

10. hc^)\h^7^. 11. 26»(?)-18JV. 12. -6a:y)-462a;/. 

13. 66«)18aJV. 14. 7a:)~21aV/. 15. -aary)- 8 02:^^2^ 

16. 7ac»)14aV. 17. 6 ir^y) - 24 a:»y^ 18. -6ca;)-26»ca:». 

19. 4 a;y*)16 a^y*. 20. 8a)-18a»6V. 21. - aJrt;) - 6 aJ V. 



DIVISION OF A POLYNOMIAL BY A MONOMIAL 

4 gy pie g'fc^g - 12 g'6V 4- 20 gy^* 
4gi* - 8g*tf -h 5(?» 

Divide : , 

1. 6gc*-8g*c + 10gV-4gc2by 2g<?. 

2. 8 a^y + 4 rc'y* — 16 a^y + 4 a:*y by 4 a:*y . 

3. 6iV + 10iV-86V-26Vby 26c^. 
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4. 9a26«-3a86* + 15aft8-6a62 by SaS^. 

5. 8a^y2-f 4rc8y«-16a;8^-|-8a?*y by 4a^y. 

6. 5a«c?*4-10a*c2_5^^^5^2^ by Sa^A 

7. 4 6*c8 + 8 68(?*d - 16.6^ + 12 JSc-^ by 4 J^A 

8. 12a8a^H-3a*a^-6aVy-llaV by aV. 

9. 10 s^z^ - 5 a^ysfi -^ 15 s^sfi -^ 20 3^ by 5a?2J*. 
10. 18 aV 4- 12 a%c2 _ 24 aM + 6 a^c^ by 6 a^c^, 
u. 32a6V-166Vdf + 166V-8J*c2 by 842^2. 

12. 14a6*c2 + 286*c8c?-21JV + 7i8c2 by Ib^c^. 

13. 12iVy-1868caJ^4-16JV-662aj8 by 8b^sfi. 

14. 15 aV - 10 Mc^d + 25 aV - 5 a^c^ by 5 cflc^. 



DIVISION OF A POLYNOMIAL BY A POLYNOMIAL 



a 



4_ 



«*- 



a%2 + 2aJ« -6* 
a«6 + a^l^ 



a^-ab-^V^ 



cfib -2am + 2aJlfi 



a^ + a* - i* 



a^4-4y* 

a?* - 2 rc8y -f 2 a:».yg 



a:g-2a;y + 2y 



a?+2a;y + 2y2 



22:8y-2a?y3 + 4/ 

2 a:^y — 4 a:^^^ 4- 4 g;y^ 

2 xh^ — 4 a;^ + 4 y* 
2a%a_4a;y8^4y4 
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Divide : 

1. 14a4-a'--72by a-4. 2. ic^^ 133.^ 12 by a:- 1. 

3. 15a«-f a;84-56by 7 + a;8. 4. a^-^15a^ + S6 by a^'\-S. 

5. y*-19ya + 48byy2-3. 6. J«- 1568 + 56 by J^t- 7. 

7. a«-h50a« + 96by a«4-2. 8. y*-|-47ya-48 by y2__ l. 

9. a* + ac* 4- «^<? 4- ^ by a H- <?. 

10. i* + J2a; H- Ja? + a:8 by 6 4- a;. 

11. a^ — ax^ — a^ + a^ by a — a;. 

12. a* 4- ^ 4- cfic^ by a^ 4- c^ 4-a(?. 

13. cufi — aJ(? — Jc^ 4- J2 by ac — J. 

14. aj8 + 3 a?y^ — 3 a^^y — y® by a; — y. 

15. a:^ — y^ 4- 2J* — 2a;2 by a; 4- y — a?. 

16. a* 4- 2 a;y — y2 — a? by a + a: — y. 

17. 32a:8-6a: + lby 8a?4-2a;-l. 

18. 4a*-6a2-8a«4-24by 2a-4. 

19. 468-|-4a62-3a26-3a8by 64-a. 

20. 16a*4-81a:*-72a2a:2by 2a~3a:. 

21. 25a:^-8a^-2a^-«a:8by 5a??-4a;. 

22. a:84'l bya;4'l. 23. 64 0^4-8 J« by 4^4- 2 6. 

24. cfi-^-lhj a+1. . .25. 27a;8+8y8by 3a:4-2y. 

26. a^+8bya?4-2. 27. 36 J^-Slc^ by 66-9 c. 

28. 8-a:8by2-a;. 29. 25 a?- 16 y^ by 5 a; 4-4 y. 

30. a*-6*bya-6. 31. 16a*-816* by 2a-3 J. 

32. a:^ -h yS by a:+y. 33. 81 a^— 16 y* by 8 a: 4-2 y. 

34. a^ 4. y6 by a?+y2. 35. 16a2_64J2by 4a-8 6. 

36. a^-fhja^-f. 37. 49a?-25y2by 7a;+6y. 
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Find the numerical value of the following expressions 
when a = 10, 6 = 8, <? = 5, ci = 4, « = 3, and x=l: 

1. a(b-{-c'). 2. (^e-{-x)ccP. 3. ^ofi^a — hy. 

4. (a — e)cP. 5, ahx(a + <?)^ ®' (^ + 2 d^cofl. 

7. (6-(?)aa?. a {a-x^3^^. 9. (a;^ 4- c*) 2 (?A 

10. rfa:^^^ H- e). 11. (a— c) 5 ea;. 12. 2 dex{c — d)^, 

13. aV(a-6). 14. 2cV(c? + a;). 15. (a^-ja;) 3^^233. 

ORAL EXERCISES 

1. (a; 4-1) (35 + 1). 2. (a + 6)(a-l). 

3. (a;-4)(ir-4). 4. (a + 7)(a-8). 

5. (a;4-2)(a;-2). 6. (a; + 9)(a;4-5). 

7. (a:~l)(a;-l). 8. (a;- 9)(a;-4). 

9. (a;4-3)(a? + 8). 10. (a-6)(a + 7). 

11. (a;-8)(aj4-5). 12. (a; + l)(a;- 1). 

13. (a; + 5)(a; + 5). 14. (a-|-4)(a - 2). 

15. (a-2)(a-2). 16. (a; + 5)(a;- 9). 

17. (a: 4- 3)(a; - 8). 18. (a^- S)(a 4- 4). 

19. (a;-3)(a;--3). 20. (a;- 8) (a; 4- 6); 

21. (a: + 6)(a;-2). 22. (aH- 6)(a 4- 6). 

23. (a;4-4)(a:-9). 24. (a;4- 6)(a:-6). 

25. (a-5)(a-5). 26. (a;4-9)(a;4- 2). 

27. (a;- 9) (a: 4- 2). 28. (a + 7)(a4-7). 

29. (a;-7)(iC-4). 30. (a: + 9)(a:- 9). 
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1. A is three times as old as B, but 10 3^ ears - 

was 5 times as old as B. Find A's age now. ^^ 

2. A farmer bought 3 times as many sliieep 

already had and then had 248. How many did he *^ ^^ «go he 

3. A has twice as much money as B, and. 13 has 

as much as C. If all have % 465, how much. lxa.s C ? :^ i as was 

4. How many boys are there in a school of 675 7 > « t«. 

if twice the number of boys equals the nurnbei" of vixx 

^ Ifhe 

5. A has \\ times as many sheep as B, a,iid C ha*. jeiiilo 

times as many as B. If all have 336, how mstny has C , -aw* 

6. Twice a number, increased by 96, is equal to 
times the number, diminished by 29. Firxd the iiuruL 

7. A lady spent 1 eighth of her money fox* a dress, w) , 
she found that she had left % 144 more than, slie had spe 
How much did she have left ? - i .. 

8. The sum of the ages of A, B, and C is one hundrt- 
forty-eight years. A is three times as old as C, and eio-j 
years younger than B. Find the age of B* 

9. D is 4 years older than C ; C is 3 years older thai 
B ; B is 2 years older than A. If they live 5 years, th 
sum of their ages will be 92 years. Find D*« age. 

10. A man gave $110 to his five sons, each of four of 
them receiving $6 more than his next younger brother 
How much did the oldest son receive? 

11. A farmer sold 20 lambs and 50 sheep for 15240, jj 
received twice as much per head for the sheep as for th 
lambs. How much did he receive for the 50 sheep ? 

12. The sum of three numbers is 142. The second 
exceeds the first by 9, and the third is 17 less tlxau th 
second. Find the sum of the second aiid. third ^^Utabers 
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(JRADE 



I 



14A- 


8. 


311. 


26A- 


9. 


69?. 


25iJ. 


1. 


251 J. 


15A-  


2. 


2911. 


ISA- 


3. 


294f 




4. 


624. 


'age 704. 


5. 


413|. 


1 >i 


6. 


357. 


< 9 


7. 


328. 


1 7« 


8. 


7371. 


1 ^ 


9. 


408J. 


^5 • 




Page 707 




1. 


451. 




2. 


64^v 




3. 


57 j. 




4. 


43?. 




5. 


36f. 




6. 


291. 




7. 


56|. 




8. 


34f 




9. 


27if 




1. 


2i. 


35. 


2. 


lA- 




3. 


2J. 




4. 


2f 




6. 


4. 




6. 


2i. 




7. 


li 




8. 


8*4. 




9. 


li. 
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1. Two thirds of a number added to 3 fourths of the 
number equals 204. Find the number. 

2. A is 4 times as old as his son, and 5 years ago he 
was 7 times as old. Find the father's age. 

3. Two horses cost $ 560. The difference in cost was 
li times the cost of the first. Find the cost of each. 

4. A man bought 45 sheep and had $ 30 left. If he 
had bought 60 at that price, he would, have needed $ 15 
more to pay for them. How much money did he have ? 

5. I bought silk at $ 3 a yard and had f 12 left. Twice 
as many yards at f 2 a yard would have cost $ 2 more than 
I had. Find the cost of the silk bought. 

6. The sum of the ages of mother and daughter is 60 
years, and the difference between their ages is three times 
the daughter's age. Find the mother's age. 

7. A man left | of his estate to his wife and | of it to 
his daughter. The wife received $4200 more than the 
daughter. How much did the daughter receive ? 

8. A horse, carriage, and harness cost $292. The 
horse cost $90 more than the harness, and the carriage 
cost $23 less than the horse. Find the cost of the 
horse. 

9. Six boys and fifteen men earn two hundred sixty- 
four dollars a week. If each man earns four times as 
much as each boy, how much do the boys earn per 
week ? 

10. A man bought 2 carriages for $305. At the same 
prices, 3 of the poorer ones would cost $15 more than 2 oi 
the better ones. Find the cost of the better carriage. 



ANSWERS 
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EIGHTH GRADE 



Page OOB. 



1. 


2*, 17. 


2. 


2, 3, 6, 11. 


3. 


5«, 13. 


4. 


2*, 3», 13. 


5. 


32, 7, 11. 


6. 


22, 112. 


7. 


2, 3, 6, 7, 11 


8. 


26, 41. 


9. 


32, 72. 


10. 


32, 6, 13. 


11. 


32, 7, 19. 


12. 


52, 112. 


1. 


12. 


2. 


74. 


3. 


6f 


4. 


sU. 


6. 


9967.50. 


6. 


60. 


7. 


125. 




Paere 687. 


1. 


960. 


2. 


1260. 


3. 


720. 


4. 


6660. 


5. 


6160. 


6. 


770. 


7. 


720. 


8. 


5616. 


9. 


630. 


10. 


5670. 


11. 


240. 


12. 


1728. 


13. 


2520. 



14. 83,160. 

15. 756. 

16. 2240. 

17. 420. 

Paere 698. 

1. 13; 11; 

1; 1. 

2. 15 ; 32 ; 4. 

1. 192. 

2. 13. 

3. 19. 

4. 126. 

5. 4. 

6. 87. 

Pagre 688. 

1. 75,712. 

2. 180. 

3. 1584 ft. 

4. $6048. 

5. $240. 

6. 24. 

7. 67. 

8. 34. 

9. 252. 

10. 265. 

11. 47. 

Pasre 703. 

1. 21Ji. 

2. 13,^. 

3. 16^. 

4. 21^. 



5. 14j\. 

6. 25^. 

7. 26ii. 

8. 15^. . 

9. 18^. 

Pasre 704. 

1. 4iJ. 

2. 4^. 

3. 5^,. 

4. 4H. 

5. 4ii. 

6. 5^. 

7. 3i 

8. S^. 

9. m. 

10. 8^. 

11. 4t?j. 

12. nu- 

13. lOJJ. 

14. a^^. 

15. 8^1. 

Paffe 705. 

1. 30f* 

2. 70. 

3. 37f 

4. 84f. 

5. 374. 

6. 61. 

7. 26J. 



8. 31i. 

9. 69|. 

1. 251|. 

2. 291i. 

3. 294|. 

4. 624. 

5. 413f 

6. 357. 

7. 328. 

8. 737J. 

9. 408i. 

Page 707. 

1. 45i. 

2. 64^^. 

3. 57J. 

4. 43|. 

5. 36f 

6. 29J. 

7. 66}. 

8. 34j. 

9. 27if. 

1. 2i. 

2. lA. 

3. 2J. 

4. 2f 

5. 4. 

6. 2i. 

7. li- 

8. SH- 

9. IJ. 



ANSWERS 



Pagre 708. 

1. 660. 

2. S^\, 

3. 16/,. 

6. $1312. 

6. 10t\. 

7. 3|i 

8. 8iJ. 

9. 40. 

10. A. 

11. 2j[l. 

12. 2J. 

13. 50f 

14. Tf. 

15. 35J. 

16. 31f. 

17. 6f. 

18. 3^^. 

19. 1748f 

20. IJ. 

21. 190. 

22. 2^. 

23. 4368|. 

24. S^. 

25. $560. 

26. 104. 

27. 3}. 

28. $95. 

29. 840 bu. 

30. $599.55. 

Page 710. 

1- A; H; A; 

A. 

1. .234; .475; 
.216; .00225. 

2. .225; .22|; 
.1275;. 0888. 

3. .llf; .1625; 
.123}; .0263}. 



Page 711. 

1. .1875; 
.489 + 
.489 + 
.013 + 

2. .257 + 
.731 + 
.351 + 
.0065 +. 

1. 733.71. 

2. 949.625. 

3. 429.847. 

1. 3.165. 

2. 25.85. 

3. 25.615. 

4. 33.66. 

5. 53.66. 

6. 35.455. 

7. 51.795. 

8. 79.626. 

9. 49.574. 

Page 712. 

1. 12110.8. 

2. 259.862. 

3. 2639.48. 

4. 2571.45. 

5. 32575.2. 

6. 4758.4. 

7. 372.42. 

8. 4164. 

9. 341.1. 

1. 550.08. 

2. 40.554. 

3. 6.6199. 

4. 182.6. 
6. 53.712. 
6. 7.02. 

Page 713. 

1. 47.236. 

2. 1.29024. 

3. 6.7656. 

4. 33.714. 

5. 9.45. 

6. 3.06. 

7. 6.825. 

8. 42.812. 

9. 8.092. 
1. 666.88. 



2. 1613.525. 

3. 1546.867. 

4. 33.12. 

6. 342.9328. 

6. 261.475. 

7. 7.35. 

8. 68.9052. 

9. 65.563. 

1. 47.05. 

2. 80.6. 

3. .08562. 

4. .1993+. 

5. 6.04. 

6. .436. 

7. 70.8. 

8. .0506. 

9. 8.06. 

Page 714. 

1. 43.76. 

2. 3.76. 

3. 37.5. 

4. 1.725. 
6. 8.4. 

6. 57.5. 

7. 1.086. 

8. 21.6. 

9. 4.008. 

1. 204. 

2. $7140. 

3. 840. 

4. $29.98. 

5. $ 155. 

6. $43.40. 

Page 716. 

1. $81.90; 

$ 122.85 ; 

$92.14. 

$80.94; 

$ 107.92 ; 

$97.80. 
3. $103.68; 

$ 90.72 ; 

$96.48. 
¥: $24.83; 

$ 28.96 ; 

$33.10; 

$24. 



2. 



6. $69.54; 
$ 75.89 ; 
$ 86.40. 

Page 717. 

6. 9476. 

7. 1480. 

8. $25.64. 

9. 17,350. 

10. $217.26; 
$319.50; 
$357.84. 

11. $67.08. 

12. $103.05; 
$ 127.10 ; 
$ 130.63. 

13. 17,200. 

14. $78.98; 
$91.65; 
$107.70. 

15. $137.63; 
$178; 
$196.36. 

16. $102.38. 

17. $119.49. 

18. 22001b. 

19. 8965. 

20. $26.16. 

Page 718. 

1. 6376. 

2. 3000. 

3. $71.04. 

4. $246.40. 

5. 37,800. 

Page 720. 



1. 29f ; 30i. 

2. 40} ; 41 H- 

3. 62| ; 67. 

4. $768.16. 
6. 6084. 

6. $482.02. 

7. $127.04. 

Page 721. 

1. 410.45. 

2. 2633.4. 

3. 1616.96. 
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4. 3770.55. 
6. 9482.44. 
6. 4176.4. 

Pagre 722. 

1. 1389.31. 

2. 926.2. 

3. 364.8. 

4. 482.4. 

5. 1070.1. 

6. 603. 

7. 606.2. . 

Pagre 723. 

1. 539; 918; 
$2214; 
$204; 
$45.60. 

2. 141. 

8. $40,000; 
$ 112,500 ; 
$ 97,500. 

Pagre 724. 

1. 3875 ; 896 ; 
4200. 

2. $613. 

3. 850; 1800; 
7080. 

4. 450; 4060; 

$648. 

5. $22.24. 

6. $147. 

7. $600. 

8. 776. 

9. 496. 

10. 888 ; 4850 ; 
48,000. 

11, 2916. 

Pagre 726. 

1. 150/,; 35%; 
8%;62J%. 

2. 24 % ; 106 % ; 

3. 65%. 

4. 64%. 
6. 833^0/^. 

6. 16J%. 



7. 68%. 

8. 54%. 

Pagre 726. 

1. $125.58. 

2. 32o/o. 

3. $2123. 

4. 440/,. 
6. 341. 

6. 38,300. 

7. 294. 

8. $825. 

9. $76,800. 

10. 67 JO/,. 

11. $3027.60. 

12. 16800. 

13. $135,000. 

Pagre 728. 

1. $261.10. 

2. $7500; 
$1350. 

3. 1310/,. 

4. $.05. 

5. 150/,. 

6. $92.40. 

7. $.04. 

8. $7475. 

9. $.75. 

10. $665. 

11. $3328. 

12. $413.14. 

13. $228.75. 

14. 23^0/^. 

15. 18 JO/,. 

Pagre 720. 

1. $98. 

2. $160. 

3. $2900. 

4. 3340/,. 

5. $4081. 

6. $236.50. 

7. $903. 

9. $60. 
10. $200 



11. $1540. 

12. $ 260 ; $ 600. 

Pagre 731. 

1. $2748.49. 

2. $60.30. 

3. $1181.25. 
4. 
6. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 



4J%. 

$ 1031.40. 

5%. 
$ 339. 

$3068.60. 

5%. 
$2732.20. 

$97.60. 

$121.60. 

$17.20. 

15. $40,320. 



Pagre 732. 

1. $746.70. 

2. $13,446.40. 

3. $36.60. 

4. 60/,. 

6. $822.50. 

6. 560. 

7. $67. 

8. $28.75. 

9. $460. 
10. $39.60; 

1650. 

Pagre 733. 

1. $33.75. 

2. $4800. 

3. $8400. 

4. $600. 

5. $7000. 

6. $600. 

7. $24,376. 

Pagre 734. 

1. $52.60. 

2. $14,000. 

3. $60,000. 

4. JO/ 

5. $88. 

6. $4800. 



7. $3371.25. 

8. $4300. 

Pagre 738. 

1. $86.86. 

2. $1648.40. 

3. $372.35. 

4. $265.74. 

5. $57.48. 
1032.50. 
40.86. 
110.40. 
476.43. 
213.33. 
1666. 
135.90. 
1476.60. 
60.16. 
761.01. 
901.90. 
47.83. 



$ 



6. $ 

7. $ 

o. $ 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 



Pagre 730. 

1. $16.20. 

2. $4390.97. 

3. $3331.79. 

4. $498.18. 

5. $840.70. 

6. $29.24. 

7. $3528. 

8. $67.52. 

9. $1914.11. 



Pagre 740. 

17.69. 

143.26. 

308.22. 

1678.86. 

80.89. 

637.96. 

11.89. 

544.66. 

1393.97. 

1823.05. 

346.72. 

943.24. 

9740.03. 

753.01. 

1065.70. 

2246.69. 



1. $ 

2. $ 
o. ^ 
4. $ 
6. $ 

6. $ 

7. $ 

8. $ 
y. ^ 

10. $ 

11. $ 

12. $ 

13. $ 

14. $ 

15. $ 
16. 



ANSWERS 



Pasre 742. 

1. $6012. 

2. $4980. 

3. $1678.21. 

4. $1272.96. 
6. $4668.38. 

6. $6898.76. 

7. $7104.20. 

Pafire 743. 

1. $3369.17. 

2. $1164.43. 

3. $3889.66. 

4. $6081.16. 
6. $4368.72. 

1. $2073.60. 

2. $2686.47. 

3. $1474.46. 

4. $7660.16. 

Pacre 744. 

1. $1402.28. 

2. $1279.69. 

Pagre 745. 

1. 40/0. 

2. 6%. 

3. 6%. 

6. 7%. 

1. 9 mo. 8 da. 

2. 9 yr. 6 mo. 

3. 7 mo. 21 da. 

4. 3 yr. 3 mo. 

2 da. 

Pagre 747. 

1. $1493.36. 

2. $1407.82. 

3. $3766.08. 

4. $2371.06. 
6. $1019.39. 

Pagre 748. 
1. $616.31. 

2. m\%. 

3. $461.87. 

4. 16%. 
6. $97. 



6. $28.72. 

7. $1060. 

8. $93.01. 

9. $142.76. 

10. $667. 

11. 16|%. 

Page 749. 

1. $36.99. 

2. $4267.61. 

3. $936.31. 

4. $927.39. 
6. $72.13^ 
6. $4686.76. 

Pagre 761. 

1. $467.87. 

2. $737.35. 

Pagre 762. 

1. $469.46. 

2. $691.60. 

3. $10.08; 
$1249.92. 

4. $6.60; 
$648.92. 

6. $28.26; 

$906.74. 
6. $18.71; 

$1607.96. 

1. $861.49. 

2. $808.82. 

Pagre 766. 

1. $879.38. 

2. $646.40. 

Pagre 766. 

1. $866.38. 

2. $664.16. 

3. $1697.69. 

4. $676.44. 

5. $2661.63. 

6. $8067.23. 

Pagre 768. 

1. $9243.76. 

2. $6206.26. 



3. $1000. 

4. 48 shares ; 
$384. 

5. 76 shares. 

6. $726. 

7. $796. 

8. $637.60. 

9. $36,437.60. 

Pagre 769. 

1. $400. 

2. $840. 

3. $20,860. 

4. $14,472.60. 
6. $676. 

6. $19,663.75. 

7. $15,712.60. 

8. $26,520. 

Pagre 760. 
2. 8%. 

3. 50/,. 
4. 40/0. 

5. $262,000. 

6. $14,176. 

7. $600 dim. 

8. $1440. 

9. $70 inc. 
10. $2277. 

Pagre 761. 

1. $750. 

2. A, $4400; 
B, $ 2800. 

3. $2568. 

Pagre 762. 

1. A, $7200; 
B, $7200; 

v/, $ oOUU. 

2. $1075. 

3. $3522.73; 
$4227.27. 

4. A, $ 5000; 

B, $ 4000; 

C, $ 7000. 



Pagre 763. 

1. A, $1608; 

B, $2010; 

C, $2814. 

2. A, $2570; 

B, $ 2570 ; 

C, $1286. 

3. A, $4441.50; 
B, $4441.50. 

4. A, $3496; 
B, $3952. 

5. $12,400; 
Oct. Ist. 

6. A, $ 2898 ; 

B, $2184; 

C, $3360. 

7. A, $2982 ; 

B, $2840; 

C, $ 1136. 

Pagre 766. 

1. 16. 

2. 12i. 

3. 12i. 

4. 352. 

Pagre 767. 

5. 8f 

6. 7J. 

7. $4000. 

8. 6J. 

9. $3.76. 

10. 420. 

11. $39.20. 

Pagre 768. 

1. 27. 

2. 1674. 

3. 24. 

4. 44. 

5. 12. 

6. 8. 

7. $70.35. 

8. 20. 

9. 22|}. 

10. 7i. 

11. 16. 

12. 6 ft. 

13. 14. 



EIGHTH GRADE 



Page 760. 

14. 2. 

15. 7. 

16. 344. 

17. 10. 

18. 18. 

19. ^3.80. 

20. $1200. 

21. 10. 

22. 36. 

23. 27. 

24. 16. 
26. 8}. 

Page 770. 

1. 784. 

2. 103,823. 

3. 3364. 

4. 60,626. 
6. 274,625. 

6. 7660. 

7. 406,224. 

8. 193,636. 

1. m- 

2. it*. 

3. 72J. 

4. 3.376. 

6. m- 

7. 49^. 

8. 983.4496. 

Page 771. 

1. 137. 

2. 901. 

3. 3706. 

4. 4940. 
6. 307. 

6. 608. 

7. 6819. 

8. 7070. 

9. 461. 

10. 630. 

11. 4028. 

12. 6991. 

Page 772. 

1. 1.0039+. 

2. .6324+. 



3. .09487+. 

4. 30.0699+. 

5. 8.0031+. 

6. .8366+. 

7. .1681+. 

8. 8.9481+. 

9. 11.7770+. 

10. .9487+. 

11. 1.0049+. 

12. 1.8718+. 

1. 2.3462+. 

2. .9128+. 

3. 2.1602+. 

4. 2i. 

6. 2.9680+. 

6. .7568+. 

7. If 

8. 2.2990+ 

9. 2}. 

10. .8819+. 

11. 2.7928+. 

12. 3.1368+. 

Page 774, 

1. 609. 

2. 243. 

3. 686. 

4. 672. 
6. 301. 

6. 681. 

7. 708. 

8. 362. 

9. 805. 

1. 2.094+. 

2. 1.638+. 

3. .646+. 

4. 738. 

6. 3.806+. 

6. 4.061+. 

7. .861+. 

8. 894. 

9. 9.969+. 

10. 6.902+. 

11. .777+. 

12. 906. 

Page 775. 

1. 49° 26' 40". 

2. 111° 8' 23". 

3. 74° 19' 32". 



Page 776. 

1. 10:5 A.M. 

2. 1 : 66 P.M. 

3. 10 a.m. 

1. 76°. 

2. 33° 48'. 

3. 125° 10' E. 

4. 92° 6'. 

5. 2°20'12"E. 

Page 777. 

1. 4 hr. 21 min. 
21 sec. 

2. 5 hr. 51 min. 

3. 4 hr. 49 min. 
134 sec. 

4. 146° 16'. 

5. 3 hr. 53 min. 
23 sec. 

6. 12:3:20J 

P.M. 

7. 2 : 10 P.M. 

8. 122° 26' 15" 
W. 

9. 2:34:2fp.M. 

10. 2° 20' 16" E. 

Page 778. 

11. 122° 40'. 

12. 8 hr. 2 min. 
41 sec. 

13. 56° 5' E. 

14. 6:17:66 p.m. 

15. 6 hr. 21 min. 
4 sec. 

16. 6 :20 a.m. 

17. 2 : 26 : li p.m. 

18. 8:34:29 a.m. 

19. Ihr.l7min. 
20^3^ sec. 

20. 10:3:14f 

21. 3:51:49 p.m. 

22. 84° 58' W. 

Page 780. 

1. 463.95«»; 
4.6395Hm J 

4639.5^" ; 
.46395Km ; 

46.395^>n». 



2. 34000"; 
3400000««»; 

3400»m; 
340000dm J 
340Hm. 

3. 831.068Km. 

4. 1606.89Hm. 

5. $37.44. 

6. $23.52. 

7. 2400. 

8. 800. 

Page 781. 

1. 3360. 

2. 4.116. 

3. 3000d°». 

4. 3160 ; 31.5. 

5. 387. 

6. 140™ 

7. 26.972. 

8. 76Dm 

9. 80. 

10. $8160. 

11. 96,760. 

12. $243.60. 

13. 65i>™. 

Page 782. 

1. 82.8. 

2. lOOdm. 

3. 9.6™. 

4. $224.64. 

5. 3120««dm. 

Page 783. 

1. 6606.641 . 
428001 ; 
428H1. 

2. 468HI. 

3. 36,2801. 

4. 3™ 8d™. 

5. 13.3632H1. 

6. 84dm. 

7. 1106.92H1. 

8. 3dm. 

Page 784. 

1. 64,872K«. 

2. 296.65KK. 
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3. 1,500,000^. 

4. 2i«»» 

5. 14°». 

6. 25.19 hr. 

7. 803.6H1. 

8. 180,000. 

9. 2">. 

10. 6280DK. 

11. 26.31 hr. 

12. 108Kg. 

13. 52921; 
62.92» ; 
5292KK. 

Pafire 786. 

1. 5192. 

2. 33. 

3. 48.415. 

Pasre 787. 

1. 36 rd. 

2. 16.8 ch. 

3. 195 ft. 

1. 40 rd. 

2. 101.16 rd. 

3. 15.58 ft. 

4. 21 ft. 

5. 15 rd. 

6. 37.9 ft. 

7. 1400. 

8. 340. 

Page 788. 

1. 7 A. 

2. 22.5 A. 

3. 30 rd. 

4. 24 ft. 

5. 9406. 

Page 789. 

1. 24.4 in. 

2. 20.7 in. 

3. 22.5 rd. 

4. 8.9 ft. 

5. 25 in. 

6. 42.4 in. 

7. 170.8 rd. 

8. 64.7 ft. 



Page 700. 

1. 21.2 in. 

2. 12.5 rd. 

3. 35.3 rd. 

4. 9.5 in. 

5. 56.5 rd. 

6. 18.3 ft. 

7. 42 ft. 

8. 272.6 ft. 

9. 7.2 ft. 

10. 64.03 ft. 

11. $280. 

Page 791. 

1. 154.1 sq. ft. 

2. 84.8 sq. ft. 

3. 35.3 ft. 

4. 110.6 sq. ft. 

5. 249.4 sq. ft. 

6. 64.03 ft. 

7. 216. 

8. 15 rd. ; 
300 sq. rd. 

9. 19.2 ft. 

10. 136.7 sq.ft. 

11. 15 ft. 

12. 16.5 ft. 

Page 792. 

1. 13,125 sq. ft. 

2. 4080 sq. ft. 

3. 240 sq. rd. 

4. 17.5 ch. 

1. 6192 sq. ft. 

2. 132 sq. ft. 

3. 2850 sq. rd. 

4. 61845. 

5. 16| A. 

Page 793. 

1. 476 sq. in. 

2. 864 sq. ft. 

3. 65|. 

4. 135 sq. ft. 

5. $1250. 

6. 1320 sq. ft. 

7. 3 A. 



Pagre 794. 

1. 56.5488 ft.; 
213.6288 ft. 

2. 8.27 rd. ; 
4.135 rd. 

3. 87.9648 ft. ; 
87.9648 yd. 

4. 5.092 rd.; 
2.546 rd. 

5. 179.0712 in. 

6. 43.9824 in. 

7. 28.2744 in. 

Page 796. 

1. 12.5664 sq.ft. 

2. 38.4846 sq.ft. 

3. 346.5 sq.ft. 

4. 8144 sq. rd. 

5. 11,192 sq. ft. 

6. 904.78 sq. ft. 

7. 6361.74 sq.ft. 

8. 3341.5 sq. ft. 

9. 150.7968 ft. 
10. 1150.5 sq. ft. 

Page 796. 

1. 7.07 rd. 

2. 5 ft. 

3. 31.6987 rd. 

1. 9.8 in. 

2. 12.7 ft. 

3. 36.695. 

4. 206.93 sq. ft. 

5. 15.5 in. 

6. 612.5 sq. ft. 

Page 797. 

1. 67.5 sq. ft. 

2. 113.0976 sq. 

ft. 

3. 672 sq. in. 

4. 146.0844 sq. 

ft. 

5. 1642.18 sq. 

in. 

Page 798. 

1. 1809.56. 

2. 31.34. 



3. 2256.3. 

4. 9 cu. ft. 

5. 119.38 sq. ft. 

6. 5980.8. 

7. 226.195 sq. 

ft. 

Page 799. 

1. 672 sq. in. 

2. 136 sq. ft. 

3. 448 sq. in. 

4. 73.0422 sq. 

ft. 

5. 24 cu. ft. 

6. 927.68 cu. in. 

7. 175 cu. ft. 

8. 183.48 sq. ft. 

9. 208.13 sq.ft. 

10. 6.92 cu. ft. 

11. $70. 

12. 17f 

Page 800. 

1. 804.249 sq. 

in.; 
2463.014 sq 
in. 

2. 1809.56 sq 

in. 

3. 904.78 cu. in. 
3053.63 cu 

in. 

4. 105.74 gal. 

5. 410.4 sq. in. 
4071.51 sq 

in. 

6. 11.04 cu. ft.; 
8 cu. ft. 

7. 57.08 rd. 

8. 17.6 in. 

9. 19.09 in. 

Page 801. 

1. 2744 cu. in. 

2. 6.9 ft. 

3. 249.4 sq.ft. 

4. 141.37 in. 

5. 211.8 ft. 

6. 4071.5 cu. in. 

7. 42JCU. ft. 



EIGHTH GRADE 



8. 20.6 ft. 

9. 9600. 

10. 98 sq. ft. 

11. e^ff A. 

12. 61.36 sq.ft. 

13. 24MA. 

14. 3960 sq. ft. 

Pasre 804. 

1. 207. 

2. 13. 

3. 630. 

4. 112. 

Pagre 805. 

1. 74. 

2. 126. 

3. #3276. 

4. $14,000. 
6. A, 170 ; 

B, 340 ; 

C, 86. 

6. $7600. 

7. 27. 

8. 1040. 

9. 260. 

10. $1600. 

11. 100. 

12. 46. 

Pasre 807. 

1. 77. 

2. 22. 

3. 64. 

4. 47. 
6. 26. 

6. 36. 

7. 107. 

8. 63. 

9. 64. 
10. 13. 

Pagre 809. 

1. X — y — 2z. 

2. 36 - 3c. 

3. ac — be. 

4. a^b - ab'^ 
+ 2 a262. 

6. x|/2 + x'hf 

— x^u^, 
6. 6a8-6a. 



Paere 812. 

1. 67 ; 91. 

2. 222. 

3. 18 ft. ; 64 ft. 

4. 136 ft 
6. 34. 

6. 196. 

7. $14,000. 

8. $226. 

9. $2400. 

10. 162. 

11. $32. 

12. 1200. 

13. 56. 

Page 814. 

1. ab — ^afi 

— xy, 

2. Aay — l^xy 

— xz, 

3. Sax — ^az 
+ 8. 

4. xhf-\-xy^ 
-\- bxz — 7. 

6. 6lafl + xhf 
-{■ISxy - 8. 

6. a62 ^ 61 68 
+ 7. 

7. 6c2-6 62c 

-9. 

8. a^-lba'hf 
-66-2. 

9. 19x8 + 86^2 

— xyz H- 8. 

1. — a — 46 — c 
-4. 

2. y+2+w+8. 

3. 2 c. 

4. 7 a—x + y. 

Page 816. 

5. y— «+w-f8. 

6. a — 6 + 6 w. 

7. 6 a + 6 c. 

8. z-6. 

9. - ab^ - a'^b. 

10. Sx^ + x-\-y. 

11. xhf -xzK 

12. 2 a6 + bd. 

13. xy+2y2+2;2. 



14. 2a6 + 56c 
— 2 a6c. 

1. 26f 

2. 22. 

3. 36. 

4. 64. 
6. 66. 

6. 23J. 

7. 26i. 

8. llj. 

9. 22. 
10. 48i. 

Page 817. 

1. $320. 

2. 24. 

3. 768. 

1. X = 12. 

2. X = 30. 

3. X = 60. 

4. x = 48. 

5. x = 18. 

6. x = 60. 

7. 48. 

8. 1040. 

Page 818. 

1. x8 + 2y-l. 

2. a2^.2 62 
-2d2-l. 

3. x2y-xy2 

4. 2xy-2xy2 
•\-^z, 

6. 2a62 + 3ac2. 

6. 32. 

7. $7260. 

8. $1350; 
$3600. 

9. $ 40 ; $ 220. 

10. $1200. 

11. $7200. 

12. 240. 

13. 320. 

Page 821. 
1. 10a«6 

- 2 <|862 

+ 6 cm 
- 8 a^bc 
+ 14 a26«. 



2. 3 6*06+6 68c2 
-6 62c* 

+ 3 66c* 
- 12 62c8. 

3. 8ac* + 8ac6 

- 4 a^c* 

-I- 12 a2c8 

- 4 cfid^t 

4. 2xSy8-6xV 

+ 10x2/* 
-2x*2^ 

6. 3a*68+*3a86* 

- 16 a862 
+ 9 a268 

- 12 a26*. 
6. 16a8a;8 

- 5 a*x* 
+ 20 a*x2 

- 6 a^afi 
+ 10 a8x*. 

1. 21 a'^- 13 ac 

- 20 c2. 

2. 20c8-30cx^ 
-28c2x 

+ 42 X*. 

3. 18c2-24cy 

- 10 yK 

4. 15a8_i2a62 

- 25 a26 
+ 20 68. 

5. 32x2-68xy 
+ 21 2/2. 

6. 20 x8 - 10 X2/2 

+ 12 x2y 
-6 2/8. 

7. 18 a2 + 85 ab 
+ 18 62. 

8. 14 x*+ 10x2/2 

-28x82/ 
-20 2/8. 

Page 822. 

1. 12 a6 + 5 «« 
-24a2-25a 
+ 30. 

2. 6 x8 - 8 x6 
+ X* + 2 x«. 

3. 20 X* - 22 x8 
+ 31x2 
-16x. 
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4. 3c*-5c» 
+ 9 c2 - 6 c 

+ 4. 

6. 12 0*4- 11 o' 
+ 6024. 28a 
-16. 

6. 16 a* + 22 358 
-12a2-lla; 

+ 4. 

7. 3«6y2_4aj4y8 

+ 3ajV- 

8. 2 a* + 3 a»6 

- 4 a262 

-3a6H2&*. 

9. - 6 a* 
+ 19 a^c 

- 3 a^d^ 

- ac« 4- 3 c*. 

10. 6a*-6ic* 
-7x8+7x3 
+ 14X-16.. 

11. «^ - x*y 
-2a!»y2 

+ 2xV 

+ xy*-y*. 

12. -4 9w5 
+ 12w* 
-6m8 + 2w2 

- 4 m - 16. 

13. 2x^ + 5 a* 
+ x*-6x8 
-9. 

14. 6 08 - 17 a6 
+ 13 a* 
-12a8 

+ 11 a2 - 9 a 

-4. 

16. 36x6-15x*y 

+ 8x8y« 

+ 13 xV 

-lOxy* 
+ 4y6. 

Paere 826. 

1. 36. 

2. 100. 

3. 240. 

4. 24. 
6. 294. 
6. $46. 



7. 430. 

8. 48 ft. 

9. 24 rd. ; 48 rd: 

10. 130. 

11. $726.40. 

12. $676. 

13. $760. 

Page 828. 

1. 3c -4(15 

+ 6a2(j2_2c. 

2. 2x2 + xy 
-4x + l. 

3. 3 6c + 6 6c2 

- 4 62 - 6. 

Page 829. 

4. 3 a6 - am 
+ 66-2. 

6. 2xy + y 

- 4 y2 + 2 X. 

6. ac^ + 2 a2 

- ac + 1. 

7. 6c + 2cM 

- 4 c + 3. 

8. 12ax + 3a«x 
-6y-ll. 

9. 2x^-xyz 

+ 3x2«-4x. 

10. 3c + 26 

- 4 ac + 1. 

11. 4 a6 - 2 b^cd 
+ 2 6c2 - 62. 

12. 2 a6 + 4 6c(2 

- 3 c2 + 1. 
IS. 462y-66cx2 
+ 6 62x - 2. 

14. 3ac-2 6(2 
+ 6 c — a. 

Page 830. 

1. a + 18. 

2. x-12. 

3. x8 + 8. 

4. a2 + 12. 
6. y2 __ 16. 

6. 68-8. 

7. a8 + 48. 

8. y2 + 48. 

9. a8 + c8. 



10. 62 + x2. 

11. a2 + x2. 

12. a2-ac + c2. 

13. c2-6. 

14. x2-2xy+y2. 

15. x — y — z. 

16. a — X + y. 

17. 4x-l. 

18. 2a8-3a 
-6. 

19. 4 62 - 3 a2. 

20. 8 a8 + 12 a2x 
-18ax2 
-27x8. 

21. 6x8+4x2 
+ 3 X + 2. 

22. x2 - X + 1. 

23. 16a2-8a6 
+ 4 62. 

24. a*-a8 + a2 

-a + 1. 

26. 9x2- 6 xy 
+ 4y2. 

26. x2-2x+4. 

27. 6 6 + 9 c. 

28. 4 - 2 X + x2. 

29. 6x-4y. 

30. a8 + a26 

+ a62 + 68. 

31. 8a8+12a26 
+ 18 a62 

+ 27 68. 

32. X* - x8y 

+ x2y2 - a^8 

+ y*. 

33. 27x8-18x2y 
+ 12xy2 
^8y8. 

34. X* - x2y2 

+ y*. 
36. 4a + 8 6. 

36. (fi-\-a^y^ 
+a2y* + 2^. 

37. 7 X - 6 y. 

Page 831. 

1. 130. 

2. 320. 

3. 216. 

4. 112. 
6. 1200. 



6. 90. 

7. 30. 

8. 1296. 

9. 2340. 

10. 32. 

11. 76. 

12. 24. 

13. 1800. 

14. 300. 
16. 4860. 

Page 832. 

1. 60. 

2. 186. 

3. $66. 

4. 226. 
6. 176. 

6. 76. 

7. $168. 

8. 68. 

9. 23. 

10. $34. 

11. $200. 

12. 96. 

Page 833. 

1. 4 X* + x8 

- 17 x2 + 7 X 
+ 6. 

2. 3 a* - 17 a8 
+ 29a2 

- 22 a + 6. 

3. a* - 3 a68 
-2 6*. 

4. X* + x8y 

- 12 xV 
+ 2x2 

+ 29xy-16. 
6. 6* -6 68c 
+ 8 62c2 
+ 2 6c8 - c*. 

6. a8 + a*6* 
+ 68. 

7. 3x7-19x5 
+ 2x* + 20x8 
- 16 x2 + 30. 

8. 60 X* - 63 x8 
+ 104x2 

- 34 X + 24. 



EIGHTH GRADE 



9. 15a^ 

- IQxhf 

- 48 xy\ 

10. 16 06 + 20 «» 
+ 9 a. 

11. -5C5 + X* 

+ 9fl^-a;2 

+ «+!. 



1. a^ _3fl{_ c. 

2. x2 + 2 xy 
+ 32/2. 

3. 62_2&c 

+ 4c2. 

4. 2« + 3c. 
6. 66 -3c. 
6. 2x^-Zx 

+ 1. 



7. 9y2-9y 
-4. 

8. (K — 3. 

9. a;« + 3a;2y 

+ 3 «y2 + y8. 

10. a; + y. 

11. 2a«-a + l. 

12. 27 a;2 + 12 xy 
+ 6 y2 _ 1. 



Paere 834. 

1. 144. 

2. 40. 

3. $160; $400. 

4. $165. 

5. $42. 

6. 48. 

7. $7000. 

8. $135. 

9. All, $ 24. 
10. $180. 



ADVERTISEMENTS 



Elementary Science. 

Austin's Observation Blanks in Blineialogy. Detailed studies of 35 minerals. Boards. 
88 pages. 30 cents. 

Bailey's Grammar School Physics. A series of practical lessons with «imple experiments 
that may be performed in the ordinary school room. 138 pages. Illustrated. 50 cents. 

Ballard's The World of Matter. Simple studies in chemistry and mineralogy : for use as a 
text-book or as a guide to the teacher in giving object-lessons. 264 pages. Illus. #1.00. 

Clark's Practical Methods in Microscopy. Gives in detail descriptions of methods that 
will lead the careful worker to successful results. 233 pages. Illustrated. #1.60. 

Clarke's Astronomical Lantern. Intended to familiarize students with the constellations 
by comparing them with facsimiles on the lantern face. With seventeen slides, giving 
twenty-two constellations. #4.50. 

Clarke's How to find the Stars. Accompanies the above and helps to an acquaintance 
with the constellations. 47 pages. Paper. 15 cents. 

Eckstorm'S The Bird Book. The natural history of birds, with directions for observation 
and suggestions for study. 301 pages. Illustrated. 60 cents. 

Guides for Science Teaching. Teachers' aids for instruction in Natural History. 

I. Hyatt's About Pebbles. 26 pages. Paper. 10 cts. 

II. Goodale's A Few Common Plants. 61 pages. Paper. 20 cts. 

III. Hyatt's Commercial and other Spon^;es. lUustrated. 43 pages. Paper. 20 cts. 

IV. Agassiz's First L^rason in Natunu History. Illus. 64 pages. Paper. 25 ct». 
V. Hyatt's Corals and Echinoderms. Illustrated. 32 pages. Paper. 30 cts. 

IV. Hyatt's Mollusca. Illustrated. 6< pages. Paper. 30 cts. 
VII. Hyatt's Worms and Crustacea. Illustrated. 68 pages. Paper. 30 cts. 
XII. Crosby's Common Minerals and Rocks. Illustrated. 200 pages. Paper, 40 
cts. Cloth, 60 cts. 

XIII. Richard's First Lessons in Minerals. 50 pages. Paper, zo cts. 

XIV. Bowditch's Physiology. 58 pages. Paper. 20 cts. 

Xy. Clap^'s 36 Observation Lessons in Minerals. 80 pages. Paper. 30 cts. 
XVI. Phenix's Lessons in Chemistry. 20 cts. 

Pupils' Note-book to accompany No. 15. zo cts. 

Rice's Science Teaching in the School. With a course of instruction in science for the 
lower grades. 46 pages. Paper. 25 cents. 

Ricks 'S Natural History Object Lessons. Information on plants and their products, on 
animals and their uses, and gives specimen lessons.. 332 pages. Illustrated. ^^1.50 

Ricks 's Object Lessons and How to Giye them. 

Vol. I. Gives lessons for primary grades. 200 pages. 90 cents. 

Vol. II. Gives lessons for grammar and intermediate grades. 2Z2 pages. 90 cents. 

Scott's Nature Study and the ChiM. A manual for teachers, with outlines of lessons and 
courses, detailed studies of tjrpical forms of animal and plant life, and chapters on 
aims and methods and tiie relation of nature study to expression. 652 pages. Illustrated. 
Retail price, ^1.50. 

Shaler's First Book in Geology. A helpful introduction to the study of modem text-books 
in geography. 272 pages. Illustratea. Cloth, 60 cents. Boards, 45 cents. 

Smith's Studies in Nature. Combines natural history and language work. 48 pages. 
Paper. 15 cts. 

Spear's Leaves and Flowers. An elementary botany for pupils under twelve. 103 pages. 
Illustrated. 25 cents. 

Wright's Seaside and Wayside Nature Reader, No. 4. Elementary lessons in geology, 
astronomy, world life, etc. 372 pages. Illustrated. 50 cents. 

See also our list of bocks in Science, 

D. C. HEATH & CO., Publishers, Boston, New York, Chicago 



Supplementary Reading 

A Classified List/or all Grades, 

GRADE I. Bass's The Beginner's Reader ...••• .23 

Badlam's Primer ......... .35 

Fuller's Illustrated Primer ....... .25 

Griel's Glimpses of Nature for Little Folks • • • • . .30 

Heart of Oak Readers, Book I ....... .35 

Regal's Lessons for Little Readers ...... .30 

GRADE II. Warren's From September to June with Nature • • • >35 

Badlam's First Reader . . . . . ' . . . .30 

Bass's Stories of Plant Life ....... .25 

Heart of Oak Readers, Book I ....... .35 

Snedden's Docas, the Indian Boy ...... .35 

Wright's Seaside and Wayside Nature, Readers No. i . . . . .25 

GRADE III. Heartof Oak Readers, Book 11 ..... .35 

Pratt's America's Story, Beginner's Book ..... .35 

Wright's Seaside and Wayside Nature Readers, No. 3 . . . . .35 

Miller's My Saturday Bird Class 25 

Firth's Stories of Old Greece ....... .30 

Bass's Stories of Animal life ....... .35 

Spear's Leaves and Flowers ....... .25 

GRADE IV. Bass's Stories of Pioneer Life ...... .40 

Brown's Alice and Tom ........ .40 

Grinnell's Our Feathered Friends ...... .30 

Heart of Oak Readers, Book III ....... .45 

Pratt's America's Story — Discoverers and Explorers .... .40 

Wright's Seaside and Wayside Nature Readers, No. 3 ... .45 

GRADE V. Bull's Fridtjof Nansen ....... .30 

Grinnell's Our Feathered Friends . . . . . . .30 

Heart of Oak Readers, Book III ....... .45 

Pratt's America's Story — The E^Iier Colonies . .... .00 

Kupfer's Stories of Long Ago . . . . . . . .35 

GRADE VI. Starr's Strange Peoples .40 

Bull's Fridtjof Nansen ........ .30 

Heart of Oak Readers, Book IV . . . . . . . .50 

Pratt's America's Story — The Colonial Period ..... .00 

Dole's The Young Citizen ....... .45 

GRADE VII. Starr's American Indians ...... .45 

Penniman's School Poetry Book ....... .30 

Pratt's America's Story — The Revolution and the Republic ... .00 

Eckstorm's The Bird Book ....... .60 

Heart of Oak Readers, Book IV . . . . , . . .50 

Wright's Seaside and Wayside Nature Readers, No. 4 . . . .50 

GRADES VIII tf«df IX. Heart of Oak Readers, Book V .... .55 

Heart of Oak Readers, Book VI . . . . . .60 

Dole's The American Citizen ....... .80 

Shaler's First Book in Geology (boards) . . . . . . .40 

Goldsmith's Vicar of Wakefield 50 

Addison's Sir Roger de Coverley ..'..... .35 

Descriptive circulars sent free tm request, 

D. C. HEATH & CO., Publishers, Boston, New York, Chicago 
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